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Foreword

U.S. Environmenta Protection Agency (EPA) policy requiresthat dl projectsinvolving the
generation, acquidition, and use of environmental data be planned and documented and have an
Agency-approved quality assurance project plan, or QAPP, prior to the start of data collection.
The QAPP provides an overview of the project, describes the need for the measurements, and
defines quality assurance/qudity control (QA/QC) activities to be gpplied to the project, al within a

This document represents the QAPP for the field operations involved in the PM,, 5 Speciation Trends
Network (STN).

This QAPP was generated using the EPA QA regulations and guidance described in EPA QA/R-5,
EPA Requirements for Quality Assurance Project Plans and the accompanying document

EPA QA/G-5, Guidance for Quality Assurance Project Plans. All pertinent dements of the
regulations and guidance are addressed in this QAPP.

This document has been reviewed by EPA Regiond Offices responsible for implementing the STN in
their respective Regions, the QA Manager for EPA’s Office of Air Quality Planning and Standards
(OAQPS), the EPA Technical Monitors for the network, and the QA Manager for the contract
laboratory for the STN. It is consdered acceptable (see following approva page).

Mention of corporation names, trade names, or commercia products does not congtitute endorsement
or recommendation for use.



Acronyms and Abbreviations
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DQO data quality objective
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EDXRF energy-dispersive X-ray fluorescence

EMAD (EPA) Emissions, Monitoring, and Analysis Divison
EPA Environmental Protection Agency

FR Federal Register

FR findings report

FRM Federal Reference Method (for PM, 5 sampling)
GALP good automated laboratory practices

GLP good laboratory practices
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IC ion chromatography
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ISO International Organization for Standardization
IUPAC International Union of Pure and Applied Chemistry
L/min liters per minute

LCD liquid crystal display

LSPM laboratory services program manager

M, 5 mass of PM, 5

ms cubic meter

MASS Mass Aerosol Speciation Sampler (URG, Corp.)

max./min. maximum/minimum (thermometer)



min
mL
mmHg
mo

minute

milliliter

millimeters of mercury (pressure)
month

MQAG (EPA) Monitoring and Quality Assurance Group

MQO
MSA
MSR
NAAQS
NAMS
NERL
NIST
NTN
OAQPS
OAR
ORIA
PAMS
PE

PM, 5
PO
QA
QAM
QAPP
Qavg

QC
QMP
RAAS
RO
RSC
RTI
RTP
SASS
SHAL
SLAMS
SoP
SPM
STN
svoc
T& A
TSA
USEPA
VOC
XRF
EC
Fg/n?

measurement quality objective

metropolitan statistical area

management systems review

national ambient air quality standard

national air monitoring station

(EPA) National Exposure Research Laboratory
Nationa Ingtitute of Standards and Technology
national trends network

Office of Air Quality Planning and Standards

(EPA) Office of Air and Radiation

(EPA) Office of Radiation and Indoor Air
photochemica ar monitoring station

performance evauation

particulate matter, 2.5 micrometer diameter

project officer

quality assurance

quality assurance manager

Quality Assurance Project Plan

average flow rate

qudity control

quality management plan

Reference Ambient Air Sampler (Andersen Instruments, Inc.)
reporting organization

regional speciation coordinator

Research Triangle Ingtitute (the STN support laboratory)
Research Triangle Park (North Carolina)

Spird Ambient Speciation Sampler (Met One Instruments, Inc.)
sample handling and archival laboratory

State and loca air monitoring station

standard operating procedure

(Iaboratory) services program manager

(PM, ) Speciation Trends Network

semivolatile organic compound

testing and acceptance

technical systems audit

United States Environmental Protection Agency
volatile organic compound

X-ray fluorescence

degree Celsius

micrograms (of PM) per cubic meter (of air sampled)
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3.0 Distribution

A hardcopy of this quality assurance project plan (QAPP) has been distributed to theindividualslisted in Table 3-1.
The Regional Speciation Coordinators (RSCs) will be responsible for distributing the QAPP to each field site and
regional analysislaboratory in the environmental data operations of the Speciation Trends Network (STN). The
RSCs may also want to provide a copy of this QAPP to their Regional QA Managers. Upon completion, the QAPP
for the PM, ; STN will be available on the U.S. Environmental Protection Agency (EPA’s) Ambient Monitoring
Technical Information Center (AMTIC) Web site.

TABLE 3-1. DISTRIBUTION LIST

Name

Address

Phone No.

Electronic Mail

OFFICE OF AIR QUALITY PLANNING & STANDA

RDS

Vickie Presnell

USEPA

Office of Air Quality Planning &
Standards

MQAG (MD-14)

RTP, NC 27711

(919) 541-7620

presnell.vickie@epa.gov

James Homolya

USEPA

Office of Air Quality Planning &
Standards

MQAG (MD-14)

RTP, NC 27711

(919) 541-4039

homolya.james@epa.gov

Joann Rice

USEPA

Office of Air Quality Planning &
Standards

MQAG (MD-14)

RTP, NC 27711

(919) 541-3372

rice.joann@epa.gov

David Musick

USEPA

Office of Air Quality Planning &
Standards

MQAG (MD-14)

RTP, NC 27711

(919) 541-2396

musick.david@epa.gov

Michael Papp

USEPA

Office of Air Quality Planning &
Standards

MQAG (MD-14)

RTP, NC 27711

(919) 541-2408

papp.michael @epa.gov

CONTRACTING ANALYSISLABORATORY

R.K.M. Jayanty

Research Triangle Institute
3040 Cornwallis Road

P.O. Box 12194

RTP, NC 27709

(919) 541-6483

rkmj@rti.org

Robert Perkins

Research Triangle Institute
3040 Cornwallis Road

P.O. Box 12194

RTP, NC 27709

(919) 541-6800

rip@rti.org
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3040 Cornwallis Road

P.O. Box 12194

RTP, NC 27709

(919) 541-7739

jamesf @rti.org

DELIVERY ORDER PROJECT OFFICERS

M. Kantz

Region 2 (East)
USEPA-Region 2

Raritan Depot / MS103
2890 Woodbridge Avenue
Edison, NJ 08837-3679

(732) 321-6690

kantz.marcus@epa.gov

P. Schraufnagel

Region 5 (Midwest)
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77 West Jackson Blvd. / AR-18J
Chicago, IL 60604-3507

(312) 886-5955

schraufnagel .patricia@epa.gov

Region 8 (West)
USEPA-Region 8

K. Wang 999 18" Street / STMS-Q (303) 312-6738 | wang.kenneth@epa.gov
Suite #500
Denver, CO 80202-2466
REGIONAL SPECIATION COORDINATORS
Region 1 USEPA-Region 1
RSC New England Regional Laboratory .
Mary Jane 60 Westview Street (781) 860-4383 | cuzzupe.maryjane@epa.gov
Cuzzupe Lexington, MA 02421
. USEPA-Region 2
Region 2 .
RSC Raritan Depot / MS103 (908) 321-6881 | cisocl/clinton@epa.gov

Clinton Cusick

2890 Woodbridge Avenue
Edison, NJ 08837-3679

Region 3
RSC
Theodore Erdman

USEPA-Region 3
1650 Arch St
Philadelphia, PA 19103-2029

(215) 597-1193

erdman.ted@epa.gov

USEPA-Region 4

Region 4 .
E

RSC g?:/?;?nand cosystem Support (706) 355-8737 | barden.herbert@epa.gov
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Kuenja Chung

Place
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(214) 665-8345

chung.kuenja@epa.gov
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Region 9 USEPA-Region 9
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Matthew Plate San Francisco, CA 94105
Region 10 USEPA-Region 10
RSC 1200 Sixth Ave. / ES-095 (206) 553-1792 | marasigan.karen@epa.gov

Karen Marasigan

Seattle, WA 98101

MINITRENDS STATE CONTACTS

Tom Moore
Arizona

Arizona Department of Environ. Quality
Air Quality Division

3033 North Central Avenue, 5" Floor
Phoenix, AZ 85012

(602) 207-2353

moore.tom@ev.state.az.us

Tom Tamanini

Hillsborough County EPC
1410 N. 21¢ Street

(813) 272-5530

tamanini @epcjanus.epchc.org

Florida Tampa, FL 33605
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Bob Lamorte Control
Hlinois Maybrook Civic Center (708) 865-6184 | ccdects@wwa.com

1500 Maywood Drive
Maywood, IL 60609

Jerry Sheehan
M assachusetts

State of Massachusetts DEP
Air Quality Bureau

37 Shattuck Street
Lawrence, MA 01843

(978) 975-3215,
ext. 309

jerry.sheehan@state.ma.us

Bern Johnson
Missouri

State of Missouri
DNR/DEQ/APCP

P.O. Box 176

Jefferson City, MO 65102-0176

(573) 526-2027

nrjohnb@mail.dnr.state.mo.us
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New Y ork State Dept. of Environmental
Conservation
Dirk Felton Division of Air Resources
New York Bureau of Air Quality Surveillance (518) 457-9137 | hdfelton@gw.dec.state.ny.us

80 Wolf Road, Room 403
Albany, NY 12233-3256

Daniel E. Harman
North Dakota

North Dakota Department of Health
Environmental Engineering

1200 Missouri Avenue

P.O. Box 5520

Bismarck, ND 58506-5520

(701) 328-5188

dharman@state.nd.us

Steve Aalbers
Oregon

Oregon Department of Environmental
Quality

811 SW Sixth Avenue

Portland, OR 97204

(503) 229-6798

aalbers.steven@deq.state.or.us

Norman Glazer
Pennsylvania

Technical Services Group
Air Management Services
1501 East Lycoming Street
Philadelphia, PA 19124

(215) 685-1085

norman.glazer @phila.gov

TNRCC

Ed Michel

Texas P.O. Box 13087, Mail Code 165 (512) 239-1384 emichel @tnrcc.state.tx.us
Austin, TX 78711-3087

Robert Neal gtiiiiiioc:nuotfai iDr Z?Jal ity

Sltzﬁn 2861 Parkway BIvd. (801) 877-0764 | rolson@deq.state.ut.us
West Valley City, UT 84119
Washington Department of Ecology

Jim Frost Air Quality Program

Washington P.O. Box 47600 (425) 649-7108 | JFR0O461@ecy.wa.gov

Olympia, WA 98504-7600
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4.0 Project/Task Organization

This section provides dl partiesinvolved in the Speciation Trends Network (STN) with a clear
understanding of their roles and the lines of authority, communication, and reporting for the project.

The organization of the STN involves three interacting entities. Federa and Regiond U.S.
Environmenta Protection Agency (EPA) offices, State and local ar monitoring and reporting
organizations, and one or more contracting laboratories to service the collection sites with supplies,
sample andysis, and datareporting. To make the best use of available resources and to meet
demanding timelines for collection and andyss of samples, the flow of information and samples must be
optimaly organized. The deployment and operation of the network is a shared responsbility among dl
the involved parties. This section describes the roles of al parties and establishes the lines of
communication and reporting, with the goa of facilitating a smoothly operating network.

Information on the STN’s organization is first presented from the perspective of al involved agencies
and contractors. Section 4.1 and Figure 4-1 provide a unified view of the network’ s operating
structure and lines of communication and reporting. Block A of Figure 4-1 points out the network’s
coordination activities, led by EPA’s Office of Air Quaity Planning and Standards (OCAQPS) with
advice from the Chemica Speciation Workgroup, the Clean Air Scientific Advisory Council (CASAC),
the Expert Panel on the EPA Speciation Network, and a group of advisors from EPA’s National
Exposure Research Laboratory (NERL). The Quality Assurance (QA) Manager, the network’s
Project Officer (PO), the EPA Regiona Speciation Coordinators (RSCs), and three Delivery Order
Project Officers (DOPOs) are aso included in the network’ s planning and coordination activities
component.

Section 4.2 focuses on the roles of the EPA Regiond QA Offices and the State and loca agencies that
will operate the 54 sampling Sites on a day-to-day basis. Block B of Figure 4-1 shows the field
activities the State and loca agency STN sampling and QA Quadlity Control (QC) personnd will
perform and their lines of communication to the DOPOs, the STN PO, and the contract laboratory.

Section 4.3 and Figure 4-2 discuss the contracting laboratory’ s manageria and technica organization
and roles and illustrate the |aboratory’ s interactions with the EPA DOPOs and PO and with the State
and local agencies, which will operate the samplers and ship the samples to the laboratory. Block C of
Figure 4-1 shows the contract laboratory and the EPA Regiona QA Laboratories.
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PM2s STN Coordination Activities

PM2.5 Chemical
Speciation Workgroup

Regional Speciation
Coordinator(s) (Table 3-1)

Delivery Order
Project Officers

Technical Monitors i
(OAQPS) Advisors
J.Homolya --CASAC
J. Rice --Expert Panel
--ORD/NERL
Speciation
Network QA
Manager
PMsSTN M. Papp
Project Officer

East: M. Kantz
Midwest:  P. Schraufnagel V. Presnell
West: K. Wang \(
I Trends Network Field Activities I Trends Network Laboratory Activities

State and Local
Agency Trends
Sites

Sample exchanges,
data reporting

Chemical Speciation
Contract Laboratory (RTI)

(refer to Table 10.3)

State and Local

QCI/QA oversight
of Sampling

Services Program Mgr: R. Jayanty
QA Manager: J. Flanagan

Lab QA and Technical Assisstance

Speciation Lab QA
Auditing and
Technical
Assistance

OAR-ORIA
EPA Region 1
andOAQPS

B Activities

C

Figure4-1. STN network organization

4.1 Trends Network Coordination Activities

The STN is made up of three interactive working groups, asillustrated in Figure 4-1. Block A of this
figure includes the PM,, ; Chemica Speciation Workgroup, the OAQPS network coordination office,
three advisory groups, the QA Manager, and the PO and DOPOs. These groups assist in

coordinating, advisng, planning, and managing the activities of the STN fidld and |aboratory activities.
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4.1.1 PM , 5 Chemical Speciation Workgroup

The PM,, 5 Chemica Speciation Workgroup was formed to provide input and review of all aspects of
the chemicd speciation program, which includes the 54 trends nationa air monitoring station (NAMS)
network sites and up to 250 nonroutine State and local air monitoring station (SLAMS) sampling Sites.
Members of the group include personnel from EPA OAQPS, EPA Regions, the EPA Office of
Research and Development’s (ORD’s) NERL, and State and local air monitoring organizations. This
workgroup meets monthly or more often to discuss various planning, operationa, and QA issues.
Mestings are organized and planned by OAQPS. The workgroup actsin an advisory role and has
assisted (and will continue to assit) in the development and review of the speciation network’s
implementation plan, field and laboratory standard operating procedures (SOPs), QA project plan
(QAPP), and other guidance documents.

4.1.2 Officeof Air Quality Planning and Standar ds Coordination Office

OAQPS has oversght concerning the quaity of the Nation’s ambient air data. OAQPS has developed
specific regulations for the development of a qudity system as found in 40 Code of Federal
Regulations (CFR) Part 58, Appendix A. One specific dement of this quaity system isthe
development and coordination of the PM, 5 STN. OAQPS will ensure the orderly development and
operation of this network through the following activities:

< Coordinating and overseeing the STN

< Providing a contractud vehicle for the manufacture, procurement, and distribution of PM, 5
gpeciation samplers and their components

< Working with the EPA Regions and State/loca organizations to determine the best sampling
locations

< Providing a contract vehicle for alaboratory to support the field Stes and provide filter andysis
and associated functions

< Deveoping documents for the STN, including the Strategic plan for the qudity system of trends
stes, SOPsfor field stes and laboratory operations, and the QAPP

< Deveoping fiedd and laboratory personnd requirements and training activities

< Securing nationa experts and advisors to answer specific technical questions and review the
network; responding to recommendations provided by national experts and advisory
committees

< Assessing the species concentration information entered into the Aerometric Information
Retrieva System (AIRS) database

< Devedoping an information management system and other meansto archive data, assess data
sets, and release trends information to stakeholders, data users, and the general public

< Initigting and indtituting a communications network and acting as aliason to groups working on
the STN data sets

< Interacting with Regiond, State, and loca agency personnel and the contracted |aboratory
concerning the setup and operation of the STN and its data results
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< Ensuring the success of the network by coordinating various oversght activities such as

management systems reviews (M SRs) and technica systems audits (TSAS).

Mot budgetary and technica planning activities will be coordinated through the OAQPS. The
Monitoring and Qudity Assurance Group (MQAG) within the Emissons, Monitoring, and Andyss
Divison (EMAD) is ultimately responsible for the implementation of the Speciation Trends Network.
Thisincludes most of the technica components (with support from ORD, Regiond offices and
laboratories, and State and local agencies) and the resource estimates underlying program
implementation. The QA Manager will provide guidance and oversght to the development of the STN
quality system, including this QAPP. Resource guidance necessary for the State and Tribal Assstance
Grants (STAG) digtribution is coordinated through the Planning, Resources, and Regional Management
gaff within OAQPS. In addition, the Information Transfer and Program Integration Divison (ITPID) is
responsible for the AIRS data management system.

4.1.3 Speciation Trends Network Quality Assurance Office

The STN QA Manager will coordinate the implementation of the qudity system the STN. OAQPS
personnel asssting the QA Manager will report to the managerid component of the network and
interact with QA personnd in the field and |aboratory components of the network. The QA Manager
and his or her co-workerswill:

< Review the network’s QAPP and other qudity-related documents and coordinate their
approva

< Ensure that SOPs are reviewed and updated as required

< Coordinate with the workgroup, the Regiona QA laboratories and others to ensure that
periodic systemsreviewsand performance reviews of the field and laboratory activities are
accomplished.

< periodic of thefield and laboratory activities

4.1.4 Advisory Panels

Three advisory pands will consult with OAQPS on technical matters related to the STN. These pandls
are the Clean Air Scientific Advisory Committee, the Speciation Expert Pandl, and a pand of
ORD/NERL technicd experts.

Clean Air Scientific Advisory Committee—This committee is a subcommittee of the Nationa
Research Council (NRC) Committee on Research Priorities for Airborne Particulate Matter. 1t will
serve as the principal review body for the PM, 5 monitoring program and will emphasize review of the
gpeciation network. This committee will interact with the OAQPS coordination office.
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Expert Panel on Speciation—The Expert Panel on Speciation was formed to advise OAQPS on
sructura and technica matters related to the PM,, 5 speciation network. |t is composed of recognized
technical expertsin the fields of network monitoring strategy, sampling and monitoring methods for
PM,, 5, physica and chemical characterization of fine particles, and data analysis and interpretation.
Members of the Speciation Expert Pand are Drs. Petros Koutrakis (chair), Tom Cahill, Phil Hopke,
Lara Gundel, and John Ondov, and Mr. Robert Stevens. This pand has focused on review of the
guidance documents for the speciation network and instrumentation. 1t will report to and interact with
the OAQPS STN coordinating office.

ORD/NERL Expert Panel—This pand is composed of scientists and engineersin EPA’s ORD, in
particular the NERL. Members of this pand (including Drs. Russel Weiner and Paul Solomon and Mr
David Gemmiill) led efforts to design, test, and approve PM, s mass samplers as Federa Reference
Methods (FRMs). They have also bench- and field-tested most of the available PM,, 5 speciation
samplers. This pand will be caled upon for expert advice on technica and operationa aspects of the
gpeciation samplers, handling samples, and laboratory analyses of PM, 5. They will communicate with
the OAQPS coordinating office.

4.1.5 Speciation Trends Network Project Officer

The STN Project Officer (PO), Ms. Vickie Presndl, iswith EPA/OAQPS. Shewill betheliaison
between the EPA Contracts Management Division and the various contractors and vendors. The PO
will interact with othersin OAQPS, EPA Contracts Management Division personndl, the DOPOs, and
the contract laboratory’ s Services Program Manager to ensure contract details are followed, including
the submittal and review of required draft and fina semi-annud data summary reports from the
contracted |aboratory.

4.1.6 Regional Speciation Coordinator

The Regiond Speciation Coordinator (RSC) will receive PM,, 5 Speciation analytical needs requests
from State or local agencies. The RSC then consolidates dl requests received from States within his or
her region and submits them to the DOPO for that region. The RSC interacts with the State and local
agencies and provides assstance on fidd related QA issues.. Any specid equipment or nonroutine
andytical needs requested by the monitoring agencies are relayed to the STN Project Office for action.
The names of the RSCs are listed in Section 3.0, Table 3-1.

4.1.7 Delivery Order Project Officer

The Ddivery Order Project Officer (DOPO) will consolidate the requests for sampling media and
sample andysis received from the RSCs. A DOPO will be assigned to the East (Regions 1-4 and
Puerto Rico), Midwest (Regions 5-7), and West (Regions 8-10) of the United States. Once the STN
isin full operation, the delivery order processis expected to become fairly routine because dl Stesin
this network will request andyses of specific anaytes on samples collected every third day for a number
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of years. The DOPO will communicate with the STN Project Officer and with the laboratory
contracted for analysis of filters and other sampling media The DOPO will dso review the monthly
andytical data packages from the contracting laboratory, ensure they are complete, and, after approvad,
make arrangements for payment of the invoice for the various delivery orders.

EPA Contracts Management Division—The Contract Management Divison (CMD) is located within
the Office of Acquigtion Management (OAM). CMD isresponsble for al communications with
vendors and extramura contract organizations. For the STN, it will:

< Provide a Contract Officer to represent the government.

< Devedop nationd contracts for speciation sampler purchases, some filter purchases, sample
shipping, and laboratory support and analyses of speciation sampler filters,

< Communicate with OAQPS to provide the above services.

4.2 Trends Network Field Site Activities Organization

Personnd from State and loca agencies will ingtal speciation samplers & NAMS Sites, operate the
gtes, and promptly ship samples to the contract |aboratory to ensure schedules are met. State or local
personnel will aso implement QC procedures as given in the SOPs for sampler operation and sample
shipping. Another line of communication from the States will be to the DOPO and the RSC. Didogues
concerning sampling equipment and laboratory supply or sample analys's problems occur here.
Interested State and loca personnd may dso participate in Chemica Speciation Workgroup
discussions.

State or locd dte operators and supervisors should communicate directly with the contracted sample
andysis laboratory only when there are concerns about timely shipment and receipt of supplies,
sampling media, and data packages. Field siteswill aso communicate with OAQPS and with the EPA
Regiond QA laboratories for technica assstance and QA services. The State or locd Ste operations
and records will be subject to systems and performance reviews, which will be coordinated through the
EPA’s Speciation Trends Network QA Manager.

4.2.1 Organization for Routine Fiedd Sampling Operations

The State and local air monitoring agencies are responsible for day-to-day operation of STN Sites,
The management and technica organizations dready in place a these agencies will be used to
implement operations. Personnd will need to be assigned and organized to accomplish the following
tasks, among others:

< Sitesdection and platform and utility ingalaions

< Purchase, receipt, acceptance testing, and ingtdlation of sampler, calibration equipment, and
meteorological equipment

< Operaor hiring and training
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Communication with the RSC and DOPO regarding sample andysis task orders

Scheduled operation of the sampling site, including interna QA/QC activities

Monthly validation of draft data sets received from the contract |aboratory

Interactions with STN network management personnel. Participation in externd QA activities.

N N NN

4.2.2 QA/QC Organization for State and Local Agency Field Site Operations

Quadlity assurance activities supporting the STN sites will be arranged through the QA Manager at each
State or local agency. QA personne will beidentified prior to field data collection and will be assgned
and organized to accomplish the following tasks, among others:

< Implementation of the quality system for the STN

< Review and gpprova of the network’sfield QAPP

< Siteingpections and review of procedures to ensure specified QA/QC checks are being made
and measurements systems are in control. |ssuance of corrective action memoranda and
monitoring of follow-up actions.

< Paticipation in monthly validation of draft data sets received from the contract [aboratory

< Arrangement for and participation in QA activities cdled for by EPA Regiond offices.

4.3 Trends Network Laboratory Activities Organization

Block C of Figure 4-1 illusirates the organization of the trends network |aboratory activities sector.
Laboratory activitieswill include QA related work by the EPA Office of Radiation and Indoor Air
(ORIA) and the EPA Region 1 Laboratory, and routine laboratory work by Research Triangle
Ingtitute (RT1), the contracted field site supply and filter analysis |aboratory.

431 EPA QA Laboratories

EPA'’ s Office of Radiation and Indoor Air (ORIA)working in concert with the EPA Region 1
Laboratory, and OAQPS, will:

< Provide speciation laboratory QA support to the State and loca agencies and to the contracted

anadysis|aboratory
< Provide QA auditing and technica assstance to the field sites and to the contracting andysis

laboratory.
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The EPA QA laboratories will be establish lines of communication with the following:

< Accessto the STN PO to send and receive information concerning the performance of the
contracted laboratory and the status and quality of operations at the field site/contract
laboratory interface

< Contact with OAQPS coordinators and technical monitors, their advisory panels, and the QA
office

< Interactions with the contracted laboratory to conduct systems and performance reviews.

4.3.2 Contracted Filter Analysis Laboratory Organization

Figure 4-2 illugtrates the organization of management, QA, and technica gtaff for the PM,, s andyss
[aboratory.

Management Organization—The PM,, 5 speciation analysis [aboratory is headed by a Laboratory
Services Program Manager (LSPM) and a Deputy Manager. The LSPM receives Site servicing
delivery orders from the EPA DOPOs and isthe officid contact person for sending or receiving
sampling media and for release of andyticd and other data sets. The management office will oversee
activities of the technical laboratories and the data management office. The LSPM will aso receive and
respond to quaity systems findings provided by the |aboratory QA Manager and staff aswell asto
externd audit reports.

Quality Assurance Organization—The laboratory’s QA Office is staffed by a QA Manager (QAM),
aDeputy QA Manager, and support staff. The QA Manager interacts with each of the technica area
laboratories or offices to conduct scheduled and follow-up systems and performance eva uations (PES).
Findings from interna QA activities are reported to the LSPM for review and action. This office
summarizes QA activities for incluson in the monthly reportsto EPA. The QA Office o prepares
and updates the laboratory QAPP and associated SOPs.

Technical Organization—The laboratory is composed of seven entities that will provide the following
analytical services and data report packagesto STN gtes:
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< Sample Handling and Archival Laboratory (SHAL). Supply each Speciation Trends
Network site with al necessary sampling supplies to include coated denuders, sampling filter
media, assembled sampling modules, shipping containers, and documentation paperwork. (The
laboratory will use hardware purchased by the State or loca organization; the contractor will
supply only thefilters)

< Gravimetric and Microscopy Laboratories. PM, s mass by microbaance determination.
Scanning electron and optical microscopy studies of particles.

< Elemental AnalysisLaboratory. Elements by energy-dispersive X-ray fluorescence
(EDXRF) determination.

< CationgAnions Laboratory. Cations and anions by ion chromatography (IC) andysis.

< Carbon Species and Semivolatile Organic Carbon Compounds L aboratory. Carbon
gpecies by dementd carborn/organic carbon (EC/OC) andysis. Determination of semivolatile
organic compounds (SVOC's) as needed.

< Denuder Refurbishment Laboratory. Denuder refurbishment.

< Data Management Office. Track sampling media components and manage dl data. This
includes issuance of monthly and quarterly data sets to State/local agencies and to the EPA
DOPO and entry of vaidated data to the AIRS database system.

Details on these activities can be found in the companion laboratory QAPP for this program.
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5.0 Background and Problem Definition

For environmentd pollutants, the term particulate matter (PM) is used to describe a broad class of
chemicaly and physcaly diverse substances that are naturd in origin, emitted directly from stationary
and mobile sources, or formed in the atmosphere by reactions of gaseous emissions such as nitrogen
oxides, sulfur dioxide, and volatile organic compounds (VOCs).

5.1 Background

The CAA aso requires EPA to revise or update the air qudity standards based on review of the latest
scientific information on known and potentia human hedlth effects associated with PM levelstypicaly
found in the ambient ar. In fulfilling these obligations, the EPA recently reviewed the air qudity criteria
and National Ambient Air Quality Standards (NAAQS) for PM and epidemiologica evidence that
shows an association between ambient concentrations of PM and arange of serious hedth effects.
Based on the results of its review, the EPA revised and promulgated two new primary slandards for the
fine fraction of PM (i.e., particles with aerodynamic diameters less than or equa to 2.5 um, referred to
as PM,, 5) and the regulatory requirements for monitoring the chemica composition of these particles.
In meeting the requirements to monitor and gather data on the chemical makeup of these particles, EPA
is establishing a chemica speciation network congsting of gpproximately 300 monitoring dtes. These
gteswill be placed at various nationa air monitoring stations (NAMS) and State and locd air
monitoring stations (SLAMYS) across the Nation. It is currently anticipated that 54 of these chemica
speciation sStes will be used to determine, over a period of severd years, trends in concentration levels
of sdlected ions, metals, carbon species, and organic compounds in PM, . Further breakdown on the
location or placement of the trends Sites requires that approximeately 20 of the monitoring Sites be
placed at exigting Photochemical Assessment Monitoring Stations (PAMS). The placement of the
remaining trends sites will be coordinated by EPA, the Regiona offices, and the State and local
agencies. Locationswill be primarily in or near larger Metropolitan Statisticad Areas (MSAS). The
remaining chemical speciation siteswill be used to enhance the required trends network and to provide
information for developing effective State implementation plans (SIPs). This quality assurance project
plan (QAPP) focuses on required measures for ensuring that data of adequate quality are provided by
the 54 trends network sites.

5.2 Problem Definition

The STN isacomponent of the Nationd PM,, 5 Monitoring Network. Although the STN isintended to
complement the activities of the much larger gravimetric PM,, s measurements network component
(whose god isto establish if NAAQS standards are being attained), STN data will not be used for
attainment or nonattainment decisons. The programmeatic objectives of the STN network are:

< Annua and seasond spatia characterization of aerosols,

< Air qudity trends analysis and tracking the progress of control programs, and

< Development of emisson control Srategies.
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Stakeholdersin the STN will be those at EPA seeking to determine concentration trends of PM., 5
chemica species over aperiod of 3 or more years and decision-makers at State and loca levels who
will use the data as input to models and for development of emission control strategies and
determination of their long-term effectiveness. Other users will be public hedlth officids and
epidemiologica researchers. However, expectations for data sets from the STN must be put in
context. A number of limitations are recognized, (for instance, the 24-h integrated sample gpproach,
taken every 3 day, is not suitable for determination of diurna patterns and may have limited use to
those who study acute hedlth effects). EPA recognizes these data use limitations and limitations on the
sampling and analysis methodologies. Thus, EPA does not rule out the possibility that objectives,
requirements, and methods for speciation sampling may need to be adjusted in the future.

5.3 PM s Speciation Sampling Techniques and Ongoing Resear ch

The samplers will have the capability of collecting 24-h integrated samples. The three commercia
sampler designs currently available under the EPA sampler contract for useinthe STN are the
Reference Ambient Air Sampler (RAAS™), the Mass Aerosol Speciation Sampler (MASS), and the
Spird Ambient Speciation Sampler (SASS™). Another sampler that has been in use for severd years,
the Interagency Monitoring of Protected Visud Environments (IMPROVE) sampler, isaso available
for use. The samplers use Teflon™, nylon, and quartz filter media for the collection of target andytes.
The Teflon™ filter will be used to collect particles for the andys's of mass and metals composition,
samplesto be analyzed for carbon components of particles will be collected on the quartz filters, and
samplesfor ion analysswill be collected on nylon and/or Teflon filters. Each sampler’s operating
manua and the corresponding field SOP (refer to Appendix A) should be consulted for further details.

At the recommendation of the Speciation Expert Pand, the operation and acceptable performance of
the commercia samplers have been tested (and continue to be tested) in a series of field and |aboratory
research and intercomparison sudies. The samplers are being tested againgt each other and againgt the
Federad Reference Method (FRM) sampler and historically accepted speciation samplers such asthe
IMPROVE sampler and the Versatile Air Pollution Sampler (VAPS) in afour-phase sudy. In Phasel,
which occurred in the winter and spring of 1998/1999, tests were conducted in four cities (Philadelphia,
PA; Research Triangle Park, NC; Phoenix, AZ; and Rubidoux, CA) during the period to determine
response to differing aerosol compositions. Phase Il took place in Sesattle, WA, from March to duly
1999. Phase Il was carried out in Atlanta, GA, during the summer of 1999 as part of a Supersite
study. Phase 1V isa12-city mini-trends and operational evaluation study, to be operated by the States,
in which each stewill have at least two speciation samplers for comparison. The Mini-Trends Study
will begin in November 1999 and continue for 6 months. The Mini-Trends Study is a part of the STN.
Therefore, this QAPP will be used for the Mini-Trends Study and will be revised, based upon needed
improvements for the full STN

Each phase of the testing program seeks to refine the samplers' designs and operation and to better
understand topics such as the following:
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< A sampler’s ahility to collect, Sze-sdlective, fine particle mass, sulfate, and dements;

< A sampler’s ahility to collect carbonaceous aerosols and nitrate; and

< Theeaseand rdiability of asampler’s operation, including its ability to hold steady
cdibrations of temperature, pressure, and flow.

5.4 Monitoring Network Design Considerations

The design of the STN was influenced by the need to place sites primarily in populated aress of the
country and to link PM,, 5 Speciation data sets to data collected at collocated PAMS and PM,, s mass
sampling stes. Appendix D of the Part 58 PM,, 5 regulations (62 FR38763) provides the genera
criteriato apply in choosing new monitoring stations for PM, 5. Genera requirements for chemica
Speciation specify that approximately 20 sites must be located at existing type 2 PAMS stes. PAMS
network design and monitoring objectives are explained in Appendix D of Part 58, Code of Federal
Regulations (CFR).

Sdlection of the remaining STN stes was based on EPA recommendations, with review and advice
from State and loca agencies. Mogt of the remaining sites will be located in MSAs. Their specific
locations will be based on factors such as.

Location of exising PAMS and IMPROV E network Stes
Geographic locations of MSAs using 1996 population gatistics
Ozone nonattainment areas

PM ;, nonattainment aress.

N N NN

STN siteswill be placed at the one MSA community-oriented PM,, s mass Site that is experiencing the
maximum concentration in the area

Siteswill dso be placed at population centers in the central, midwest, and southeast portions of the
country to bring the total number of STN sitesto 54. Where feasible, siteswill be equipped with 10-m
height meteorologica towers and instrumentation to collect data on wind speed and direction,
temperature, and humidity.

Refer to Table 10-3 and Figure 10-1 for further information on the locations of Sitesin the PM, 5 STN.
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6.0 Project/Task Description

This section provides trends network participants with a background understanding of the PM, 5
Speciation Trends Network (STN) project and the types of activities to be conducted, including
acquiring the samples; performing chemica analyses; carrying out quality assurance/qudity control
(QA/QC) gods and procedures, and meeting the schedules for network implementation, operations,
and data reporting.

6.1 Description of Work to be Performed

6.1.1 Overview of PM, 5 STN Operations

The operation of the STN can be diagrammed as a series of interlocking field and laboratory activities.
Figure 6-1 depicts 10 stepsinvolved in implementing and operating the network and the delineation of
responsibilities for required tasks. Each step is briefly described below:

1.

w

The PM, 5 STN dite contact person makes arrangements for purchase and delivery of
sampling equipment to the Ste. Information about field Ste contact names; mailing and
shipping addresses; telephone numbers, supplies, sampling schedule; and the requirements
for number and type of sample filters, denuders, and sample analysesis sent to the Regiona
Speciation Coordinator (RSC) by the site contact person or other State coordinator.

The RSC conveys the sit€' s needs to the Delivery Order Project Officer (DOPO). The
DOPO consolidates severa requests and informs the contract |aboratory’ s Services
Program Manager (SPM) of each St€' s address, point of contact, sampling schedule,
needed sampling equipment and filter media, and suite of andytes. The DOPO authorizes
the contract laboratory to begin supplying the site, analyzing samples received, and sending
analytical results. The DOPO keeps the STN Project Officer (PO) informed about these
requests.

The andytica support laboratory ships sampling supplies to the site contact address.

Site personnel conduct sampler quality control (QC) checks (e.g., time and date, leakage,
temperature, barometric pressure, flow rates, and cleanliness), conduct QC checks on the
meteorological sensors (e.g., examine anemometer and wind vane for damage; check redl-
time data display for wind speed, wind direction, temperature, and rdative humidity versus
independent observations), collect the PM, 5 samples, deploy and retrieve fidld or trip
blanks, pack al samples, complete the custody and field data forms, and download data
stored in the sampler’ s memory to a computer disk.

Site personnd ship routine samples and field data to the support laboratory. Nonroutine
and quality assurance (QA) samples are sent to the designated QA laboratory. The RSC
informs the Ste when there are nonroutine or QA samples and how and where to send
them.
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6. The support laboratory andyzesfilter samples and conducts level 0 and level 1 data
vaidation. The datais sent to the State and locals who review and accept the level O and 1
validated data or provide edits. Theinformation is sent back to RTI who corrects data.
RTI makesfina AIRS database entry.

7. The support laboratory archivesfilters and filter extracts for 6 months. Upon request the
laboratory can send filters back to the States who would like to store filters for alonger
period of time.

8. The support laboratory prepares monthly analysis and QA/QC activity reports.

9. The support laboratory submits the monthly analysis report to STN ste personnd for
review, further vaidation, and verification. Thisreport isaso submitted to the DOPO.

10. State and local personnd conduct level 2 and 3 data validations, questions about results are
directed to the laboratory through the DOPO. Data users and stakeholders interpret and
summarize the vaidated data sets to detect trends according to their own established

1 . 4
PM2.5 STN site - - Sampler QA checks
Contact Person - Install sampling media
‘ - Collect samples
- Pack and ship samples and field data
-RSC 3 5B
-DOO
-PM2.5STN PO — EPA QA Labs
2 *
Contracted Support

and Sample
Analysis Laboratory

Perform analysis and

report to States
l6 oA
8 - Assemble 9B
- Sample analysis monthly data and | —— ggg-g STN
- Conduct level 0, 1 data validations QA/QA reports
- Data review by State/local
- Airs database entry
10
7
Filter and filter - Conduct level 2, 3 data validations
i e — ) - . .
extract archival - Data summarization and interpretation

Figure 6.1 Summary of STN project operations

protocols.
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6.1.2 Field Siteand Laboratory Measurementsfor the PM , 5 STN

Table 6-1 ligs critical field and |aboratory measurements for the PM, 5 STN and gives the methods to

be used to acquire the data.

TABLE 6-1. CRITICAL MEASUREMENTSIN THE PM, 5 STN

M easurement and/or Analyte

Methodology

Field Site

Site name, sample date, and sample ID

Temperature, ambient (Celsius)

Commercial speciation sampler’s sensor

Temperature, ambient (Celsius)**

Meteorol ogical package

Relative humidity (percentage)**

Meteorol ogical package

Pressure, atmospheric (mmHQ)

Commercial speciation sampler’s sensor

Date and elapsed sample time (h)

Commercia speciation sampler’s clock and timer

Flow rate, sampler (L/min)

Commercial speciation sampler’sflow rate sensor

Total volume sampled ()

Commercial speciation sampler’s display

Wind speed (m per s)**

Anemometer

Wind direction (degrees of compass)**

Wind vane

Free-form notes on sampling difficulties and unusual
conditions at the site

Analytical Support Laboratory

Temperature, shipment cooler (Celsius)

Digital thermometer

Mass, PM , . (Teflon™ filter) (ug/filter and pg/n? of air)

Balance, microgram

Elements (Teflon filter) (ug/n?)

Energy-dispersive X-ray fluorescence (EDXRF) (Na
through Pb)

Cations (various filters) (ug/nv)

lon chromatography (1C) (NH,*, Na*, K*)

Anions (variousfilters) (ug/nv)

IC (nitrate, sulfate)

Carbon species (ug/n?)

** - Optiond at ste
6.2 Field Activities

6.2.1 Checklist of Field Activities

and carbonate carbong

Thermal/optical analysis (total, organic, elemental,

Thefidd Site operator and the sampling Site he or she operates are consdered the most important
components of the STN and its scientific output. Strict attention to procedures and constant awareness
of the possibility for sample contamination are keysto obtaining avaid sample. Table 6-2 liststhe
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activitiesthe fidld Site operator is expected to accomplish for the STN. Thetable dso givesthe
frequency a which the activity should be performed.

TABLE 6-2. CHECKLIST OF PM,: STN FIELD ACTIVITIES

Activity

Frequency

Comment or
Reference

Attend training sessions.

Once, prior to site operation.
Updated training as required.

Assist with equi pment selection, contact with RSC,
and ordering of laboratory analytical services.

Once, prior to site operation.

Equipment (sampler, calibration or verification

Once, initially, and whenever

Document 2.12,

programming sampler start/end times, and keeping
field activities notesin site logbook and/or on field
dataforms.

devices, and so on) receipt, inspection, inventory, new or replacement partsarrive. | Section 4
and operability checkout. Maintain spare parts
inventory.
Install sampler(s) at site. Once, at beginning of STN Refer to
participation. Appendix A-1
Sampler calibrations Prior to first sampling event; Refer to
annually thereafter or whenever | Appendices A-2,
out-of-tolerance checks occur A-3,and A-4
that cannot be corrected;
following repairs affecting flow
rate.
QC checks of sampler operation (checks of time and Check dependent seetable 14-1 Refer to Table 14-1
date display, leaks, ambient and interior temperature AppendicesA-2,
sensors, pressure sensor, and flow rate). A-3,and A-4
Sampler operation. Includes preventive Every 3 day with dates and Cleaning process
maintenance, maintaining sampler cleanliness, start/end times specified by must be thorough
installing denuders and sampling media, EPA. and avoid

contamination of
sample pathways

Review initial datafrom laboratory; conduct levels 2
and 3 datavalidation. Inform DOPO of data
acceptability.

Retrieval and packaging of samples, field blanks, and | Every 3 day for regular STN Refer to
denudersinto cooler. Completion of custody and operation. Appendix A-1
field dataforms, and shipment of samplesto

laboratory via Federal Express.

Data download from instrument As soon as practicable

Participate in data validation training session. Initial training. Follow-up Refer to PM , 5

sessions. Monthly review of
data sets.

Speciation Guidance
Document, Section
2.0, “Data Analysis’

Communicate with State or local management, STN
management, and contract laboratory (through
DOPO).

Asrequired and appropriate.

Participatein scheduled STN QA activities (for
example, on-site and field office inspections,
handling of special QA samples, installation and
periodic operation of a collocated sampler).

As scheduled by EPA Office of
Air Quality Planning and
Standards (OAQPS) or EPA
Regional QA Officers.
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6.3 Laboratory Activities

The STN will require extensive laboratory activities. A single contract |aboratory will be employed for
andysis of routine samples from the network. The following subsection summarizes the |aboratory
activities that will occur to support the STN.

6.3.1 Presampling Activities

1.

b w

Teflon, nylon, and quartz filters will be received from various vendors and examined for
integrity and background andyte concentrations.

Filters (or their containers) will be numbered or otherwise identified to alow tracking and
accurate data entry.

Filterswill be tested, equilibrated, and weighed as required and stored awaiting use.
Filterswill be prepared or packaged for field activities.

The laboratory will maintain shipping/receiving supplies to include cooler containers, ice
subgtitute packs, and custody and field data forms.

6.3.2 Postsampling Activities

1.

N

o &

Shipments of filters bearing PM., 5 deposits will be received in the laboratory, checked for
integrity (damage, shipment temperature, and so on), and logged in. Information on the
custody and fidd data form will be reviewed.

Filterswill be stored (refrigerated or frozen) until ready for analyss.

Filterswill be promptly distributed to individua laboratories for weight determination and
other analyses S0 that drict time frames for completion of activities are met.

Reaults of analyses will be entered into the |aboratory database.

Sampled volume data will be entered into the data entry system in order to calculate
concentrations of speciesin terms of amass per unit volume of air sampled (ug/n).

Filters and filter extracts will be archived (frozen or refrigerated) for 6 months.

Datawill be transferred to the AIRS database, to the DOPO, and to the designated person
in the State operating the trends network site for review and gpprova.

All paperwork, including custody and field data forms, chromatographs, andyzer data
reports, results of QA/QC studies, and free-form notes, will be filed for ready retrieva and
ingpection as required for at least a 3-yr period.

The detalls for these activities are included in the laboratory SOP, which are part of the contracting
laboratory’s QAPP. Figure 6-2 isasmplified flow diagram of the sample andysis delivery order
process. Figure 6-3isaflow diagram of handling and analyss steps for the filters with the exception
that the URG sampler dso collects samples for ions on PTFE (Teflon).
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State identifies need for
analysis and forwards
reguest to RSC

Routine

RSC sends
consolidated
reguest to DOPO

Sitescollect
samplesand
return filtersto
contract lab

Sample type?

Technical Assistance

Contract lab o
performs analysis

Datato
State

Approved for
AIRS?

DOPO consolidates
and forwards
request to contract
lab SPM

Field QA/nonroutinj

,

Contract lab
prepares and ships
filtersand supplies

to sites.

RTI performs
Level 0/1 Data

J€—— Data forwarded J

RTI Submitsto
AIRS

C

EPA and regional
QA labs perform
analysis

Validation
30 Days Datato

DOPO

No

60 Days
DOPO Signs

Invoice

Notify Region

and DOPO .

Suspend or
Reject
Payment

DOPO Contacts
RTI

C EPA Finance ) ¢

Copy
Project
Officer

Figure 6-2 Sample analysisdelivery order process
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6.3.3 Critical Laboratory Processes and M easurements

In order to generate a mass concentration, the most critica measurements of the laboratory are the
unexposed filter preweights and the exposed filter postweights or concentrations in terms of

pg/filter. The difference between these two measurements provides the net weight of particles (or
particle components) in micrograms (g) that, when combined with the field sasmpler ar volume

in cubic meters (n¥), provides afina concentration in micrograms per cubic meter (ug/nt). Table 6-1
ligs dl the andytes to be quantified for the STN samples.

6.4 Schedule of Activities

In order to ensure that the implementation of the additiond trends Sites is accomplished, many aspects
of the program must be completed in atimely, efficient fashion.

6.4.1 Planning TimeLines
Table 10-1 in Section 10.0 provides the key planning aspects of the program.
6.4.2 Implementation Time Lines

Other important dates must be met during implementation activities. They involve both laboratory and
fiedd activities. One aspect of the fidd site implementation process thet is criticd is the time-efficient use
and return of denuders and filter media to the support laboratory. As shown in Table 6-3 and
dipulated in the Code of Federal Regulations (CFR), Teflon filters must be used a thefidd ste
within 30 days (d) of presampling weighing or they must be reconditioned and reweighed.
Furthermore, the contracting laboratory must submit validated speciation concentration data to EPA
within 20 business d following receipt of any sample from thefield. Therefore, it is criticd thet the
contract laboratory and the field Sites develop, agree on, and consstently follow a schedule that will
satisy the requirement that the mass of PM,, 5 on Teflon filters be determined within 10 d after the
sampling period ends and that determination of al anaytes be completed, vaidated, and submitted to
the DOPO for review and acceptance within 20 business d.

6.4.3 Fidd TimeLines

Table 6-3 indicates that filters must be collected and be prepared and ready for shipment to the
laboratory within 48 hours (h) of the end of the sample period to prepare for the next 1-in-3 d sampling
period. Data should be downloaded from the speciation samplers on the day of filter sample retrieva
and stored on two media (computer hard drive and diskette). However this may not be practicd in
some stuations (i.e., weather extremes) and should be retrieved as soon as possible. Data may also be
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TABLE 6-3. CRITICAL FILTER AND DENUDER HOLDING AND USE TIMES
Filter or Denuder Type Field Deadlines Laboratory Deadlines

Teflon (*) Usewithin 30 days of preweighing; | Condition and reweigh within 10
retrieve and must ship within 48 h business d of receipt fromfield site.
of sample completion.

Quartz (*) Retrieve and ship within 48 h of Analyzefilter catch within 20
sample completion. business d of receipt of sample.

Nylon (*) Retrieve and ship within 48 h of Analyzefilter catch within 20
sample completion. business d of receipt of sample.

Nitric acid denuder (sodium Replace after 3 months' use. Refurbish asrequired.

carbonate) (**)

Nitric acid denuder (magnesium Replace after 3 months' use. Refurbish or replace as required.

oxide) (**)

(*) Special deadlinesfor use and shipment may apply to field blank and collocated sampler filters.
(**) Limitations on denuder lifetime are tentative.

transmitted using amodem. In addition, the most critica data valueswill aso be recorded from each
sampler’sliquid-crysd display (LCD) screens onto a custody and field data form and sent to the
laboratory with the samples. Figure 12-1 is an example of such a dataform.

6.4.4 Data Assessment TimeLine

Data Availability—n order to compare the speciation and routine samplers: mass data, data from the
routine sampler must dso be avallable in AIRS. State/loca requirements for data upload to AIRSis 90
d after the quarter in which the data were collected. However, the time frame for pre- and postsampling
welighing, asindicated in Table 6-3, is dso arequirement for the routine samplers. Therefore, data for
the routine sampler evauated could be available within 30 d of the sample end date. Submitta of
routine sampler data as soon as possible is encouraged if data assessment isto occur in atimely
manner.

Assessments—After both routine (mass only) data and speciation datafor aste arein the AIRS
database, OAQPS, Regions, and State and local agencies can use the AIRS data evaluation programs,
based on data qudity assessment (DQA) techniques, to assessthisinformation. This assessment will be
part of thelevel 2 and level 3 data validation process.

6.45 OAQPSReporting TimeLines
QA Reports—As mentioned in Section 3.0, OAQPS plansto develop ayearly QA summary report

and an interpretive QA report every 3 yr. The yearly report will be based on acaendar year and will
be completed 6 months from the last vaid entry of routine data by the State and local agencies. The
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3-yr QA report will be generated 9 months after the last vaid entry of routine data by the State and
loca agenciesfor the find year.

6.5 Project Assessment Techniques

An assessment is an evaluation process used to measure the performance or effectiveness of a system
and its dements. As used here, assessment is an dl-inclusive term used to denote any of the following:
management systems reviews (M SRs), network reviews, technical system audits (TSAS), performance
evauations (PEs) and, audits of data quaity (ADQs). Section 20.0 discusses the details of the
assessments.

6.6 Project Records

The field and laboratory programs will establish and maintain procedures for the timely preparation,
review, approval, issuance, use, control, revison, and maintenance of documents and records. Table
6-4 represents the categories and types of records and documents applicable to document control for
PM,, s information. Information on key documentsin each category is explained in more detail in
Section 9.0.
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TABLE 6-4. CRITICAL DOCUMENTS AND RECORDS

Categories Record or Document Types

Management and organization Organizational structure

Quality system strategic plan

Implementation plan

Reporting agency information

Personnel qualifications, training records, certifications
Quality management plan

Document control plan

EPA and State directives

Support contract documentation

Site information

Network description

Site characterization file
Site maps (paper or digital)
Site photographs

Environmental data
operations

QAPP

Guidance document (laboratory)
Guidance document (sampling sites)
Field site and laboratory notebooks
Sample handling and custody records

I nspection/maintenance/safety records

Standard operating procedures (SOPs), including operating manuals

Raw data

diskette/hard drive data

Any original data (routine and QC data), including data entry forms and

Data reporting

Data, summary and progress reports

Trends evaluation reports and other data summaries
Reports to management

Journal articles, papers, presentations

QA Reports

Data management

Data algorithms

Data management plans and flow charts
PM , 5 speciation data

Data management systems

Field and Laboratory Quality Calibration and QC check records

Assurance

laboratory practices (GALPs)
Network reviews
Control charts
Data quality assessments (DQAS)
QA reports
System and performance review reports
Response or corrective action documentation
Site visits and audits (technical system audits)

Good laboratory practices (GLP) documentation, including good automated
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7.0 Quality Objectivesand Criteria for Measurement Data
7.1 Data Quality Objectives Process

The data qudity objectives (DQO) process is a strategic planning approach used to prepare for a data
collection activity in order to achieve data of adequate quality to support decision-making. The DQO
process helps to ensure that the type, quantity, and quaity of environmental monitoring datawill be
sufficient for the data s intended use, while smultaneoudy ensuring that resources are not wasted
collecting unnecessary, redundant, or overly precise data. The forma DQO process conssts of the
following seven stepsthat dlow an experimenta design to be developed to meet specific decision
criteria pecified by stakeholdersin the decision, as described in EPA QA/G-4, Guidance for the
Data Quality Objectives Process (U.S. Environmenta Protection Agency [EPA], 1994):

State the problem.

| dentify the decison.

|dentify the inputs to the decision.

Define the boundaries of the study.
Develop adecison rule.

Specify tolerable limits on decision errors.
Optimize the design.

N N NN N NN

A Speciation DQO Workgroup was established to develop and document DQOs for the PM,, 5
chemica Speciation Trends Network (STN). The DQO process that the workgroup employed is fully
documented in its report (U.S. EPA, 1998), which is available online a the EPA's Ambient Monitoring
Technology Information Center (AMTIC) Web page for speciation:

http:/Aww.epa.gov/ttn/amtic/pmspec.html

7.2 Development of DQOs for the PM,s Chemical STN

The primary DQO, detection of trendsin the chemica speciation data, was defined as follows by the
EPA workgroup, who acted as stakeholders for the program:

... to be able to detect a 3 to 5 percent annud trend in the concentrations of selected
chemica specieswith 3to 5 years of dataon a Ste-by-dte basis after adjusting for
seasonality, with power of 0.80. (U.S. EPA, 1999a)

[1t should be noted that athough the DQO statement says "3 to 5 percent” and "3 to 5 years," the
default assumptionsin this QAPP will be detection of a5 percent trend after 5 yr ]
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Satidtica power is defined asthe likelihood that a particular statistical test will correctly rgect the null
hypothesswhen it isfase. Because the null hypothesisisthat atrend does not exist, the DQO
statement means that there must be an 80 percent probability of detecting atrend of 5 percent after 5 yr
a any particular gte, for any single andyte.

Severd secondary objectives for data collected at the STN sites and other chemical speciation sites
were identified, but these were not evauated quantitatively by the workgroup. Four important
secondary data uses are as follows:

Modd evauation, verification, and/or validation

Emisson inventory

Source attribution

Spatial and seasond characterization of aerosol distributions.

N N N AN

The desrable data qudity characteristics for these secondary uses are probably significantly different
from those gpplicable to trend assessment. This document only considers the needs of the primary
objective for trend detection.

The DQO study also concluded that by sampling every 3 d for 5 yr, trends greater than 5 percent (or
less than -5 percent) per year can be detected for sulfate, calcium, and total carbon, on asingle-site
bass. For nitrate, however, the annua trend must exceed £6.3 percent to be detected with a power of
80 percent. The decison-makers concluded that this was not sufficiently different from the 5 percent
god to require adjustment to the sampling design. Sampling daily instead of every 3 d provideslittle
improvement in the ability to detect trends; however, the mode showed that cutting the sampling rate to
every 6™ d beginsto impair the ability to detect concentrations trends within 5 yr.

7.3 Measurement Quality Objectives

Once aDQO is established, the qudity of the data must be evauated and controlled to ensure thet it is
maintained within the established acceptance criteria. Measurement quality objectives are designed to
evauate and control various phases (sampling, preparation, andyss) of the measurement process to
ensure that total measurement uncertainty is within the range prescribed by the DQOs. The MQOs can
be defined in terms of the following data quaity indicators:

Precision - ameasure of mutual agreement among individual measurements of the same property usually under
prescribed similar conditions. Thisisthe random component of error.

Bias- the systematic or persistent distortion of a measurement process which causes error in one direction.
Bias will be determined by estimating the positive and negative deviation from the true val ue as a percentage of
the true value.

Repr esentativeness - ameasure of the degree which data accurately and precisely represent a characteristic of a
population, parameter variations at a sampling point, a process condition, or an environmental condition.
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Detectability- The determination of the low range critical value of a characteristic that a method specific
procedure can reliably discern.

Completeness - ameasure of the amount of valid data obtained from a measurement system compared to the
amount that was expected to be obtained under correct, normal conditions. Data completeness requirements are
included in the reference methods (40 CFR Pt. 50).

Comparability - a measure of confidence with which one data set can be compared to another.

Accuracy has been aterm frequently used to represent closenessto “truth” and includes a combination
of precison and bias error components.

For the field activities Section 14 presents the MQOs and the calculations for accuracy, precision, bias,
and completeness. Representativeness is determined through the origind STN DQO and sampling
design process and detectability is discussed in the Quality Assurance Project Plan: Chemical
Soeciation of PM, 5 Filter Samples. Comparability is achieved in the STN by use of appropriate
(performanced based) sampling instruments, and adherence to standard SOPS, and QAPPS and the
use of asingle laboratory for analysis and data reporting.

The STN drategic plan (U.S. EPA, 1999b) quotes measurement quality objectives (MQOs) for the
overall measurement process that must be achieved in order to meet the DQO for trend detection.
These MQOs, which should be interpreted as the total coefficient of variation (CV) atributable to
sampling and andlys's, are summarized in Table 7-1.

TABLE 7-1. MOOSFOR TOTAL MEASUREMENT ERROR

MQO for Total Measurement
Analysis Error (Expressed as% CV)
lons (anions and cations) by IC 10
Total Carbon by TOA 15
Elements by EDXRF 20

Source: U.S. EPA, 1999Db.

To caculate the tota measurement error corresponding to the values given in Table 7-1, it is necessary
to quantify theindividua components of random error usng QC data collected by the monitoring
program. This processis described in Section 24.0. The limits on total error given in Table 7-1 gpply
only to mgor ions and dements. Elements present a sgnificantly lower concentrations will have much
larger CV's, both from natura variability and from measurement uncertainty.
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8.0 Special Training Requirements/Certification

8.1 Training

Personnd assigned to perform PM,, 5 chemica speciation monitoring activities must meet the
educationd, work experience, responghbilities, persond atributes, and training requirements for their
positions. Each State or locad monitoring agency is ultimately responsible for adequately training the
personnel performing supervisory, quaity assurance/qudity control (QA/QC), data handling, and other
duties related to the PM, 5 chemica speciation network. Monitoring agency management must ensure
that these personnd have access to the relevant guidance documents, standard operating procedures
(SOPs), QA project plans (QAPPs), and sampler operations manuas. Each monitoring agency isaso
responsible for assessing the adequacy of their personne’s training and performance and for ensuring
training information is adequately documented.

Section 8.1.1 lists the minimum requirements and some additiona suggestions and ideas for training
State and local personnel who may be unfamiliar with the operation of PM,, 5 speciation samplers and
sample handling requirements. Section 8.1.2 describes sources of targeted training and Internet
addresses that are specificaly applicable to operating the Speciation Trends network (STN).

8.1.1 Stateand Local Agency PM , s Training

Minimum reguirements for training personne in field and/or laboratory operations for the STN network
are asfollows:

< Review of QAPPsfor field operations and/or laboratory operations, as applicable

< Site operators are to review the pertinent speciation sampler manua(s) for their Site(s)

< Review of two U.S. Environmentd Protection Agency (EPA) documents, Particul ate
Matter (PM, 5) Speciation Guidance Document (January 1999) and Strategic Plan:
Development of the Particulate Matter (PM, s) Quality System for the Chemical
Spoeciation Monitoring Trend Sites (April 1999).

Suggestions for State and loca management personnd for training Site operators in STN Ste operations
are asfollows.

< Supply an overview of the nationd air monitoring sations (NAMS) PM, s STN through a
video presentation. A video is avallable online through the Office of Air Quality Planning
and Standards (OAQPS') Education and Outreach Group at
http://www.epa.gov/oar/cagps/eog.

< Schedule meetings and/or tel econferences with personnd from the State and local agencies,
OAQPS, the Regiona Speciation Coordinator (RSC), the support laboratory, and the
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Delivery Order Project Officer (DOPO) prior to beginning trends network sampling
operations.

< Offer operator training classes at a centralized location. For operators who cannot attend,
avideo of the procedures for operating the sampler and submitting the samples and data
reports could be supplied for training.

< Hedd personnd who are unfamiliar with operating and qudity assuring deta from
meteorological monitoring systems should review the system’s operating manua and consult
EPA’s Quality Assurance Handbook for Air Pollution Measurement Systems, VVolume
IV: Meteorological Measurements (EPA/600/R-94/038d).

< Continue training through update memoranda, persond ingruction during on-ste systems
and performance reviews, and information distributed by the OAQPS/AMTIC Technology
Transfer Network and Public Forum under the speciation topic area. ThisWeb siteis
available a http:/mww.epagov/ttn/amtic/amticpm.html.

8.1.2 Targeted Training for PM , s Sampling and L aboratory Operations

Videos—The video, “Filter Handling and Andyssfor PM,, s Chemica Speciation Monitoring,” is
available from the EPA OAQPS contact person listed in Section 8.3.

Telecourses—The Air Pollution Distance Learning Network (APDLN) isadigita state-of-the-art
educationd satdllite-broadcasting network of more than 100 governmenta and university broadcast
affiliates |ocated across the United States. The APDLN is the result of a collaborative partnership
between the EPA, State and loca air pollution control agencies, and North Carolina State University
(NCSU). During seminars and tel ecourses, participants are able to interact with the Nation’s leading
authorities on the latest air pollution control findings, monitoring devices, and systems.  Participants can
ask questions of regulators and litigators and interact with the implementers on the APDLN.

The officid listing of telecourses available from the EPA’s APTI is announced on a 3-month rolling
schedule thet is updated on the APDLN Web ste and available from APDLN Ste coordinators. The
Web steisavailable at http://www.epa.gov/oar/oagps/cog.

Wor kshops—The workshop titled "PM., s Monitoring Training: Chemica Speciation” was presented in
February 1999. Contact APTI and OAQPS to be placed on natification lists for future workshops.

Inter net Resources—The following Internet resources are specifically applicable to the PM, 5
Speciation monitoring program:

Ambient Monitoring Technical Information Center

http:/Mww.epa.govittn/amtic/amticpm.html—PM,, s monitoring information; Contains links to other
areasincduding chemica speciaion documents.
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http://ww.epa.gov/ttn/amtic/pmspec.html—Current chemica speciation documents.
EPA/OAQPS
http://www.epa.gov/oar /oaqps/pm25/—PM, s data andyss Contains ongoing activities of the data

andysis virtud workgroup, including background information, the data andysis workbook, andys's
tools (software), data sets, contacts, and links to documents and to other PM,, 5 Sites.

National Park Service

http://Mmww.natur e.nps.gov/ar d/visivishp.html—Nationd Park Service's vighility monitoring
information, including the Interagency Monitoring of Protected Visua Environments (IMPROVE)
network.

http://www.natur e.nps.gov/ar d/vigsop/index.ntml—IMPROV E standard operation procedures
(SOPs).

http://mwww.natur enps.gov/ar d/impr/index.htm—IMPROV E newdetters.

PM, 5 Speciation Sampler Manufacturers Information and Contacts

http:/Mmww.ar aseby.com/fpm.htm—Andersen | nstruments Inc., manufacturer of RAAS 2.5-400
sampler.

URGCor p@compuserve.com—URG Corp., manufacturer of MASS 400 and 450 samplers.

metone@metone.com—Met One, manufacturer of SASS sampler.

8.2 Certification

There are no specid certification requirements applicable to operation of the chemica speciation trends
monitors.
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8.3 Contactsfor More Information

OAQPS Contact for PM,, -Rdated Training
Ms. Jan Cortelyou-Lee
Office of Air Quality Planning and Standards (MD-14)
Research Triangle Park, NC 27711
(919) 541-5393
Internet: cortelyouleejan@epa.gov
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9.0 Documentation and Records

This section defines the records critical to the Speciation Trends Network (STN), the information to be
included in reports or to be available for ingpection, the data reporting format, and the document
control procedures to be used.

The STN will ructure its records management system in amanner smilar to the U.S. Environmentd
Protection Agency (EPA) records management system and follow the same coding scheme in order to
fecilitate easy retrieva of information during interna and externd systems audits and reviews. Table 6-
4 in Section 6 identifies the documents and records that will be filed according to the statute of
limitations discussed in Section 9.7. Thefield and laboratory standard operating procedures (SOPs)
will provide indructions on the proper distribution and filing of data collected during specific
procedures.

The following subsections describe the documents and records to be included in the (QA) reporting
packages for management, field operations, |aboratory operations, data management, and qudity
assurance functions of the STN. The term reporting package is defined as dl the information required
to support the chemica speciation concentration data (and ancillary data) reported to EPA, which
includes dl data required to be collected as well as other data deemed to be important by the STN.
Implementation of new or modified field or |aboratory procedures may require concurrent comparison
againg the old method. The document control festure (generdly the date of issuance) of the new
verson will be clearly marked, and the field or |aboratory user will be asked to discard the old version.
Table 6-4 in Section 6 identifies these documents and records.

9.1 Information in the Management and Organization Reporting Package

There are three digtinct management organizations associated with the STN: (1) the EPA Office of Air
Quadlity Planning and Standards (OAQPS) and Regiona EPA offices, (2) the State and loca monitoring
offices, and (3) the contract site supply and sample analysis laboratory. The management reporting
package for these organizations will vary but would normally consst of at least an organizationd
sructure diagram; records of personnel qudifications and training (e.g., resumes); aquality management
plan (QMP); and files containing records of grants, contracts, and officia correspondence regarding the
STN.

9.2 Information in the Field Operations Reporting Package
9.2.1 Sitelnformation
A file containing Ste documentation will be maintained in the State or local agency’s centrd or field

office for each STN monitoring Ste. At aminimum, the site information file must contain the following:
gte characterization information that documents how and why the Site was sdected, including
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identification of the scde of the Site and the locations of nearby sources of particulate matter; Ste maps
and sketches; and dides, prints, or digitized images of the Ste taken soon after ingdlation of the PM,, 5
gpeciation sampler(s). The STN coordination office or the Regiona Speciation Coordinator (RSC)
may ask for copies of this materia for a centrd file.

9.2.2 Fidd Operations

Operators of individud field sites must maintain records aswell. The documents and records to be
maintained at the fidd office are listed under “Fidd Operations’ in Table 9-1. The following types of
notebooks or binders are to be used by field personnd to keep documentsin order and readily
accessible during agite systems review.

Field Notebooks—Fach field Site operator will obtain hard-bound notebooks. The notebooks will be
uniquely numbered and associated with the individua and the STN program. Generdly, al datafrom
al routine field operations will be entered on fied data forms or downloaded eectronicaly from the
sampler’s memory. The field notebook is used to record additional information about these operations,
such as information regarding westher conditions and activities in the area that may influence the sample
content and concentration (wind or eectrical damage to equipment, condruction or mowing activitiesin
the area, welding, traffic). Such information should be included in the comments section of the field
data form so the laboratory is made aware a sample may be compromised. Maintenance needs for the
sampler and the platform (appearance, upkeep, and safety concerns) should be relayed to the site
operator’s supervisor for consderation and action. In addition the field operator may use this notebook
to record important communications.

Some organizations may have the cgpability of subgtituting the field notebook for eectronic
communicetions (i.e., dectronic ste notebooks). Thisis gppropriate aslong asit is used consstently

Field Binders—A 3-ring binder is a convenient repository for the gppropriate data forms for routine
operaions, ingpection and maintenance forms, systems audit and corrective action forms, the field
QAPP, SOPs, and updates or advisories received from EPA or from other management sectors.

Sampl e Shipping/Recei pt—One uniquely numbered notebook to record information about sample
receipt and shipment will be used by the field Site operator. These notebooks are to be dedicated to
STN work. 1t will include examples of stlandard shipping/receiving forms and areas for free- form notes
about shipment difficulties or concerns such as equipment that arrives damaged or has missing parts.

9.2.3 Electronic Data Collection at Field Sites

All dectronic data stored in the PM,, 5 speciation sampler will be downloaded to a laptop computer or
other eectronic trandfer device a each field Ste. A diskette containing information from each of the
every-third-day sampling events will be created. It will be retained in the field operator’ sfiles for
sampler troubleshooting and for later use in data vaidation. It is recommended that data be
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downloaded after each run; however, data from a number of runs may be accumulated in the sampler’s
memory if bad weether or scheduling difficulties prevent prompt downloads.

9.2.4 Hand-Entered Data at Field Sites

A number of field forms will require hand entry of data. These forms are primarily associated with the
field dtes. An example of the combined custody and field data form can be found in the SOPs of
Appendix A to this QAPP and in Section 12.0. The forms should be in 3-part carbonless paper
format. A quaity assurance/qudity control report form, shown in Section 14.0 and in the SOPsin
Appendix A to this QAPP, aso requires hand-entry of data from checks of the flow, temperature, and
pressure sensors of asampler. Information should be entered clearly with ablack or blue inddible
balpoint pen. Any entry errors should be marked out with asingle line and the correct information
entered above thisline. The operator must sign or initid the form to verify the accuracy and
completeness of the entries.

Information recorded on these field formsis very important because it serves as a backup in case the
diskette data become corrupted or lost. Difficulties with or suggestions for improved operation of the
samplers should be recorded here and in the field notebook. Such comments will be very vauable
during the initid months of the network operation. Information about sgnificant events near the Site that
may affect the representativeness of the sample should aso be entered into this form so the laboratory
will be on dert for an unusudly high concentration sample.

A form for audit findings from the interna (or externd) systems audits of the field Ste or the contract
laboratory is another example of a hand-entered dataform. The response to the audit finding, a
Corrective Action Response (CAR) form, may aso be hand-entered. Copies of dl field Site reviews
conducted by internd or externa agencies and the Sit€' s responses to them should be retained at the
field Ste office.

9.3 Information in the Laboratory Operations Reporting Package

9.3.1 General Laboratory Information

A fileor files of generd laboratory information should be available for ingpection. It will include
schematics of the [aboratories showing locations of andytica stations, arecord of equipment purchases
or leases, warranty information, and maintenance and service agreements with instrument vendors and
suppliers. Thelaboratory’ s safety manud should be a part of thisinformation.

9.3.2 Laboratory Operations

Information related to the laboratory operations and data management reporting packagesisgivenin
the QAPP for the STN contract laboratory.
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9.4 Information in the QA Reporting Package
Four digtinct QA organizations are associated with the PM, 5 STN.
9.4.1 Network QA Manager

The OAQPS management organization has a QA Manager. This Manager and staff members will
produce and update the qudity system and will review QA documents from the STN'’ sfield and
laboratory functions. QA document updates and directives will be issued from this office. The QA
Manager for OAQPS has overdl gpprova authority for the STN QAPP and any subsequent changes
madetoit.

9.4.2 Stateand Local Field Site QA Offices

The various State and loca agencies whose personnd will operate the STN steswill keep afile of
documents and procedures that are part of their cusomary QA plan for site and sampling, equipment
receipt and acceptance testing, equipment maintenance, sampler operational checks, and operator
traning. Documented results of and CAR responses to internd Ste ingpections and externd reviews
will aso be kept on file for reference and inspection.

9.4.3 Contract Laboratory QA Manager’s Office

The contract |aboratory’s QA Manager and staff will develop and periodicaly update the [aboratory
QAPP and SOPsfor routine servicing of the sites and andysis of filter samples. Results of internd
systems and performance reviews of |aboratory operations will be kept on file and available for

ingpection by EPA.
9.4.4 EPA QA Laboratory Offices

EPA and Regiona laboratories will provide QA servicesto the field and laboratory components of the
STN. Their documented procedures will be kept on file and updated as necessary using document
control methods. EPA Region 1 and EPA’s Office of Radiation and Indoor Air (ORIA) laboratories
will provide QA servicesfor STN field and laboratory activities.

9.5 Reportsto Management

The State and local field site operators will follow their customary procedures for reporting information
to their loca or State managers. It is suggested that any verba communications be documented in the
field notebook or that a copy of the notebook entry be sent to the manager and to the RSC as
appropriate. Field Site operators will aso report information on PM,, 5 sample and meteorological deta
capture rates and problems with sampling equipment and check devices for the speciaion samplers.
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Table 9-1 STN Reporting Package I nfor mation

Categories

Recor d/Document Types

Management and
Organization

Organizational structure

Personnel qualifications and training
Training Certification

Quality management plan

EPA Directives

Support Contracts

Site Information

Site characterization file
Site maps
Site Pictures

Field and
Laboratory
Environmental
Data Operations

QA Project Plans

Standard operating procedures (SOPs)

Field and laboratory notebooks communications
Sample handling/custody records
Inspection/Maintenance records

Raw Data

Any original data (routine and QC data) including
data entry forms

Data Reporting

Data/summary/progress reports
Journal articles/papers/presentations

Data M anagement

Data algorithms

Data management plans/flowcharts
PM2.5 Data

Data Management Systems

Quality Assurance

Good Laboratory Practice

Control charts

Data quality assessments

QA reports

System audits
Response/Corrective action reports
Site Audits

They may dso report on their review and levels 2 and 3 vaidation of the draft data sets supplied by the
contract laboratory, if they perform these vaidation activities.

The contracted laboratory is responsible for forwarding completed level 0 and level 1 data validation
checkligts (Section 22) and the results of filter analyses to the EPA DOPO and to the State or local
contact who submitted the delivery order within 20 business from receipt of the sample. Level O and 1
data vaidation is described in the laboratory QAPP. Upon approvd, the final data set will be released
from the laboratory in hardcopy and eectronic format to the EPA DOPO, the State or local agency
contact, and the Aerometric Information Retrieval System (AIRS) dectronic database. Draft and find
composite semiannua data summary reports will be issued from the laboratory to the State or local
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contact, the DOPO, and the EPA Project Officer (PO). Results of resolution of problems with data
sets will aso be prepared, sent to the concerned parties, and filed for the record.

9.6 Archival and Retrieval of Data Reporting Packages

Each organization participating in the STN is expected to keep updated versions of the documents and
data setslisted in Table 9-1 on file and accessible for the duration of the trends network’ s operation or
apecified lesser time. Thefiles of the Stes, the contract [aboratory, Regiona and EPA QA offices,
and validated eectronic AIRS data sets must be retrievable for ingpection and review during regular
business hours by OAQPS management or other U.S. Government authorities.

Limits on thetime of data (and sample filter) retention will be decided by OAQPS program
management. Storage and archiva of dl field and |aboratory data associated with each analysisin
eectronic format for up to 3 yr following sample analysisis presently required, with the exception of
particle photomicrographs and associated spectral datain éectronic format which may be discarded 12
months after receipt of the sample for examination. Data archivists should contact OAQPS a month
before the data discard date to ask for a decison on further archiva or disposa.



PM, . STN QAPP
Section No. 10
Revision No.: 4
Date: 6/00

Page 1 of 8

10.0 Sampling Process Design

This section describes dl components associated with on-site field operations of the nationwide PM, 5
Speciation Trends Network (STN). The network will be operated by State and locd agenciesin 39
States, the Digtrict of Columbia, and Puerto Rico. This section describes the key parametersto be
estimated, the locations of primary speciation samplers and collocated quaity assurance (QA)
speciation samplers, the frequency of sampling using the primary and QA samplers, and the location
and frequency of on-dte systems and performance evauations (PES). The network design components
comply with the regulations specified in 40 Code of Federal Regulations (CFR) Part 58, Section
58.13, Appendices A and D, which are further described in the document Guidance for Network
Design and Optimum Ste Exposure for PM, s and PM,, (U.S. EPA 1997).

10.1 Scheduled Project Activities, Including Management Activities

The STN will be sampling for chemica components of PM,, 5 a 54 locations. Fifty-four primary
speciation samplers and 7 collocated QA speciation samplers will be employed. Of the 54 Sites, 20
will be located at existing Type 2 photochemica assessment monitoring sations (PAMS), which are
part of the nationa air monitoring stations (NAMS) network. The remaining 34 siteswill be located a
exiging sSites, or Sitesto be established, in sdlected Metropolitan Statistica Areas (MSAS) or
Consolidated MSAs (CMSAS). All 54 sites will have a collocated Federadl Reference Method (FRM)
monitor present to collect samples for determination of particle mass concentration.

Ingtalation of the speciation samplers and operator training occurred during the third quarter of 1999
and thefirst quarter of 2000. Twelve sampling Stesin 12 States were ingtalled in October 1999 asa
Mini-Trends Study and an initid operationa evauation component of the network. The ingdlation
sequence then proceeded to each of the existing PAM S sites and then to NAMS sites in the chosen
MSAs. Those sampling locations that did not have an existing site available will come online asthe
locations are gpproved and readied for use. The god isto have al 54 samplersingtalled and tested,
operators trained, and |laboratory support arrangements and schedulesin place by December 2000. A
time line schedule of activities that apply to Stesinthe STN isgivenin Table 10-1.

Attaining a complete understanding of the interactions and scheduling of field and support laboratory
activitiesis a very important congderation during the design, ingalation, and startup phases of the STN.
A schedule of activities for the supporting contract laboratory for the NAMS trends network is
presented in Table 10-2.
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TABLE 10-1. SCHEDULE OF ACTIVITIESFOR STATE AND LOCAL PM,5 STN
FIELD SITE PARTICIPANTS

Activity

Anticipated Date

Notes

Select sites. Arrange for space, electrical
power, personnel.

July 1999 through March
2000

Network participants meet (12-site Mini-
Trends Study initially).

July 1999 and continuing

Order speciation sampler(s) and accessories August 1999 and Confer with U.S. Environmental

under national contract (12-site Mini-Trends continuing Protection Agency (EPA) prior to

Study initially). ordering to confirm sampler
selection and need for collocated
sampler.

Acquire 10-m meteorological tower and sensor | August 1999 and Confer with EPA prior to ordering.

package, if appropriate continuing Order only if needed at site(s).

Review, conditionally approve STN quality August and September

assurance project plan (QAPP) and pertinent 1999

standard operating procedures (SOPs).

Receive and install sampler(s). September 1999 through | Contingent on vendor schedule.

March 2000
Confer with Regional Speciation Coordinator September 1999 and Finalize mechanism and schedule

(RSC) and others.

continuing as sites come
online.

for delivery order processfor
routine, nonroutine, and QA
samples.

Attend training sessions and/or review video.

October 1999 and
continuing

Consult EPA’s Office of Air Quality
Planning and Standards (OAQPS)
and EPA Regional Officesfor plans.

Compl ete site preparation and sampler
installation. (a) 12-site Mini-Trends Study (b)
42 additional sites.

(a) By October 1999
(b) By Decemberl 2000

Obtain site documentation and
photographs/slides for sitefile.

Begin Mini-Trends sampling at 12 sites.

November 1, 1999

Incorporate lessons learned and comments
from 12-site Mini-Trends network into draft
STN field QAPP.

Final approval,
July 2000

Resolve sampling problems experienced by

Prior to April 2000

Involve field staff, RSC, laboratory,

the 12-site Mini-Trends Study. Revise sampling date OAQPS as required.

procedures accordingly and obtain network-

wide approval.

Begin routine, every 3-d speciation sampling | December 2000 Refer to every 3"-d sampling

at all STN sites. schedules for 2000 and beyond.
Participate in routine and nonroutine trends December 2000 and Interact with RSC.

sampling and field QA programs. continuing

Review and level 2,3 validation of monthly Each month. Complete Interact with RSC and OAQPS to
datareports received from laboratory. review within 30d resolve problems.

Report problems and suggestions for Asrequired Interact with RSC and OAQPS.

improvement to State/local management and
So on.
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TABLE 10-2. SCHEDULE OF ACTIVITIESFOR CONTRACTING STN LABORATORY

Activity

Date

Notes

Prepare and obtain approval of QAPP and
SOPs for laboratory activities and field site
support.

Draft: August 1999
Final: September 1999

Includes laboratory SOPs,
and approved for use.

tested

draft summary data reportsto DOPO and State
agenciesfor review and validation.

following month of
analyses

Meet with OAQPS project scientists, RSCs, September 1999 Receive detailsoninitial STN site

and Delivery Order Project Officers (DOPOSs). contacts and sampler requirements.
Finalize mechanism and schedule
for delivery order process for
routine samples.

Receive and analyze routine speciation November 1999 and

samples. continuing

Assemble, validate, and report data. Review November 1999 and

field and | aboratory interactions; review and continuing

resolve problems.

Complete analyses within 20 business d of Submit summary data Conduct level 0 and level 1

samplereceipt. Prepare and submit monthly report by 15" d of month | validation of data.

Submit final data packages following
State/local and DOPO approval of draft data.

Quarterly

Enter datainto Aerometric

Information Retrieval System

(AIRS).

QA auditing and inspections.

Varioustimes; quarterly

QA Manager for contract

laboratory conducts audits.

Systems audit and review of data archives.

Annually

Coordinated by EPA.

10.2 Rationalefor the Design

10.2.1 Network Design

Therationde for the design of the STN isin part found in the requirements and principles set forth in the
Federal Register (62 FR 38763), promulgated as part of the PM,, 5 Nationd Ambient Air Qudlity
Standards (NAAQS) review completed in 1997. Thisrule specifiesthat a 50-ste chemica speciation
trends network be established as a component of the overdl PM,, 5 criteria pollutant Sudy effort. These
gtes should include gpproximately 20 PM,, 5 core sites to be collocated at PAMS Sites.

The remaining speciation trends sites are located to include mgor population areasin the centrd,
Midwestern, and southeastern United States, which, in many cases, dso include areas with the region’s
higher PM ;4 and PM,, 5 precursor emissions. [n locating speciation sites within each of the suggested
MSAs, it is recommended that the speciation trends Site be a community-oriented PM, 5 core Site,
which is expected to receive the maximum PM,, 5 concentrations for the MSA. Where feasible, each
MSA speciation trends Site will be outfitted with a 10-m meteorologica tower to collect data on wind
speed and direction, temperature, and humidity. If, after collection and review of datafrom severa



PM, . STN QAPP
Section No. 10
Revision No.: 4
Date: 6/00

Page 4 of 8

samples, asiteisjudged to be biased by emissions from a nearby source or by poor ambient air
exposure, the datawill be examined, recommendations will be made by the local agency for relocating
the Site, and a decision will be made by the networks coordinating office based on the findings.
Examples of causes of sampling bias could be detection of unusudly high concentrations of ameta or
filter loadings much higher than other Stesin the airshed.

OAQPS scientists and peer review members of the Subcommittee on Fine Particle Monitoring (a
subcommittee of the Clean Air Scientific Advisory Committee, [CASAC]) have participated in
numerous meetings to discuss the STN’s design and how it should begin operations. It was decided
that the network should first begin as a 12-gte, 12-State Mini-Trends Study. The Mini-Trends Study’s
purposes are to provide State personnd with hands-on experience in the operation and selection of
gpeciation samplers and to gain knowledge about PM,, 5 chemica composition and sampler operations
during cold westher and in woodsmoke emissions aress.

10.2.2 Speciation Sampler Design and Selection

Sampler design requirements stated in 40 CFR Part 53 require that speciation samplers incorporate
particle inlets and size fractionators having comparable particle Size discrimination curves as the
reference method for PM,, 5, employ denuder technology to remove acidic and organic gases, have face
ve ocities and sample volume capture smilar to the FRM, and be rdiable and rugged in field use.
However, speciation samplers are not required to attain reference or equivaent method designation and
should be sdlected on performance in order to meet the STN data quaity objectives. Desirable
features of gpeciation samplers are discussed in the PM,, 5 speciation guidance document (U.S. EPA
1999).

Speciation sampler(s) will aso be collocated at 7 of the 54 sitesin the network. These Stesare
identified in Table 10-3. The collocated samplers provide aset of PM,, 5 Speciation data, originating
from a separate but otherwise identical sampler, in order to estimate the precision of the tota sample
collection, handling, and andysis/data reporting process. The collocated QA sampler will dso be
operated every 3 d to coincide with the start and end run times of the site’ s primary monitor. Samples
and data from the QA sampler will be handled in exactly the same way as those from the primary
sampler. Section 14.0 discusses this precison check in more detall.
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TABLE 10-3. PROPOSED SITESFOR THE PM 25 STN
EPA Stateor MSA or PAMS
Region Commonwesalth City SiteName AIRS Number L ocal Sampling and QA/QC Contacts
1 Connecticut East Hartford (M) 09-003-1003
Maine Kittery (P) 23-031-3002
M assachusetts Boston, U. (P, 1) 25-025-0042 | Jerry Sheehan, 978-975-3215
(jerry.sheehan@state.ma.us)
M assachusetts Chicopee (P) 25-013-0008 | Jerry Sheehan, 978-975-3215
(jerry.sheehan@state.ma.us)
Rhode Island East Providence (P) 44-007-1010
Vermont Burlington (M)
2 New York Queens (P) 36-081-0097 | Dirk Felton, 518-457-9137
Rochester (M) 36-005-6001 | (hdfelton@gw.dec.state.ny.us)
New Jersey New Brunswick (1 34-023-0011
1P)
Puerto Rico San Juan (M)
3 Washington, DC | McMillan Reservoir 11-001-0043
P
Maryland Essex (P) 24-005-3001
Pennsylvania E. Lycoming (P) 42-101-0004 | Norman Glazer, 215-685-1085
Pittsburgh (M) (norman.glazer@phila.gov)
Virginia Norfolk (M)
4 Alabama Birmingham (M)
Florida Miami (M) Tom Tamanini 813-272-5530
Tampa (M) (tamani ni @epcjanus.epchc.org)
Georgia S. Dekalb (P) 13-089-0002
Mi ssissippi Biloxi (M)
North Carolina Charlotte (M)
South Carolina Charleston (M)
Tennessee Memphis (M)
5 lllinois Northbrook (1, P) 17-031-4201 | Terry Sweitzer, 217-782-7438
(epa2204@epa.state.il.us)
Bob Lamorte, 708-865-6184
(ccdects@wwa.com)
Indiana Indianapolis (M)
Michigan Detroit (M)
Minnesota Minneapolis (M)
Ohio Cleveland (M)
Wisconsin Milwaukee (P)
6 Louisiana Capitol (P) 55-079-0041
Oklahoma Tulsa (M) 22-033-0009
Texas Deer Park. (1, P) 48-201-1035 | Ed Michadl, 512-239-1384
Hinton (P) 48-113-0069 | (emichel @tnrcc.state.tx.us)
Chamizd (P) 48-141-0044
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TABLE 10-3 (continued)

EPA State or MSA or PAMS
Region Commonwesalth City SteName AIRS Number Local Sampling and QA/QC Contacts
7 Kansas Kansas City (M)
Missouri St. Louis (M) Bern Johnson, 573-526-2027
(nrjohnb@mail.dnr.state.mo.us)
James Brunnert, 573-751-2706
(nrbrunj@dnr.state.mo.us)
Nebraska Omaha (M)
8 Colorado Denver (1, M)
Montana Missoula (M)
North Dakota Bismark (M) Daniel E. Harman, 701-325-5200
(dharman@state.nd.us)
Utah Salt Lake City (M) Robert Ned Olson, 801-877-0764
(rolson@deq.state.ut.us)
9 Arizona Phoenix (M) Tom Moore, 602-207-2353
(moore.tom@ev.state.az.us)
Cdifornia Riverside 06-065-8001
(Rubidioux) (1,M) 06-073-0003
El Cgon (P) 06-111-2002
Smi Valey (P) 06-067-0006
Sacramento (P) 06-029-0014
Bakersfield (M) 06-019-0008
Fresno (M) 06-085-0004
San Jose (M)
Nevada Reno (M)
10 Idaho Boise (M)
Oregon Portland (M) Steve Aalbers, 503-229-6798
(aalbers.steven@deq.state.or.us)
Washington Seattle (1, M)
Network | 30 States 34 MSAgSites; 19
Totals PAMS
Sites; 53 Total

1 Selected as collocated speciation sampling sites.
2MSA isMetropolitan Statistical Area, coded by (M) following the site name. PAMS s photochemical air

monitoring station, coded by (P)
following the site name.
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10.2.3 Sampling Frequency

The entire STN will sample consigtently every 39 d. Routine samples will be collected for a24-h
period beginning and ending a midnight on the assigned day. The every 3°-d sampling schedules for
the years 1999 and 2000 are available from OAQPS and will be distributed to al site supervisors and
operators.

Sitesin the STN will not acquire samples on any other days unless specifically directed to do so by
network authorities. Should nonroutine sampling be requested, such samples must be taken on days
other than those set by the every-3°-d schedule and must be handled separately when submitted to the
laboratory for analysis.

10.2.4 Deviationsfrom the Sampling Plan

Because the STN’s mgjor god isto determine trends in PM, 5 chemical speciation concentrations over
time and within geographical areas, deviations from the sampling plan are not dlowed. Should an
occasiond deviation occur at a Ste, the Ste operator must note thisin his or her field Site notebook and
on the field data form that is returned to the laboratory with the samplefilters so the resulting data can
be flagged. Continued deviations from the sampling plan & one or more Steswill giveriseto areview
of the St€'s operating plan, the personnd involved, and arequest for prompt corrective action.
Furthermore, the data sets acquired during periods when deviations from the sampling plan occurred
may be sequestered and not used in trends analysis sudies.

10.3 Reference

U.S. Environmentd Protection Agency. 1997. Guidance for Network Design and Optimum Site
Exposure for PM2.5 and PM10. Publication No. EPA-454/R-99-022. December 1997.

U.S. Environmenta Protection Agency. 1999. Particulate Matter (PM, 5) Speciation Guidance
Document. Third Draft. January 1999.
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11.0 Sampling Methods Requirements

The Speciation Trends Network (STN) network provides for measurement of the mass and chemical
component concentrations of fine particulate matter with an aerodynamic diameter less than or equd to
anomind 2.5 micrometers (PM,, 5) in ambient air over a24-h period. Three different brandsof PM, 5
gpeciation monitors will be used to collect PM,, ; samples. These three samplers have been subjected to
bench testing and to comprehensive multicity field test intercomparisons againgt each other and against
the Federd Reference Method (FRM) and the Interagency Monitoring of Protected Visua
Environments (IMPROVE) samplers and have met the requirements stated in the U.S. Environmenta
Protection Agency (EPA) requisition for speciation samplers. Standard operating procedures (SOPs)
for setup, operation, and quality control (QC) of the samplers are given in Appendix A to this quaity
assurance project plan (QAPP).

11.1 Sample Collection and Preparation
11.1.1 Preparation

Before agte vigt, the operator must gather sampling modules, data forms, and sampler verification
equipment to check flow, temperature, and pressure (if a QC check is scheduled). The sampling
modules must be transported to the Sites in a protected environment and not subjected to high
temperatures.

Shipment of sampling modules to the laboratory will require the use of ice subgtitutes and specid
coolers. The operator must freeze the ice packs prior to use. During transport to/from the sites, the ice
subgtitutes may be placed in an eectric trangport cooler to maintain their frozen sate, if desired.

11.1.2 Field Sample Collection

The speciation sampler will be permanently ingtaled within 1 to 4 m of the Sit€' sroutine FRM sampler.
The proper operation of the speciation samplers and the collocated FRM sampler must be confirmed
before the first run. A testing and acceptance checklist appearsin Section 15.0 of this QAPP.
Sampling modules will be ingaled and the samplers will run every 3 day, from midnight- to- midnight
on local gandard time thewholeyear. Refer to Appendix A for details on setup and operation of the
sampler, handling of filter sampling modules, hand-entry of data, downloading of eectronic files, and
sampler QC check requirements.

11.1.3 Sampler Recorded M easur ements

Table 11-1 ligs the information that is expected to be provided by any of the speciation samplers. This
information will be stored in the sampler’s memory and can be downloaded to disks. Essentid
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information will adso be transcribed from the digplay screen of the sampler and hand-entered on to a
custody and field dataform. Thisform is described in Section 12.0 of this QAPP.

TABLE 11-1. SUMMARY OF INFORMATION PROVIDED BY SPECIATION SAMPLER

Availabilit
y Provided to
Information to be Provided Units Anytime End of Period Visual Display | AIRS Database
Flow rate, average, for the sample L/min r (optional) U (required) r
period
IFI ow rate, CV, for the sample period L/min r U r e
lFIow rate, 5-min average out of U U U é
specification (FLAG)
Sample volume, total m?3 r U U é
[Temperature, ambient, min., max., EC r U U é
Iaverage, for the sample period
Barometric pressure, ambient, min., mmHg r U U ée
max., average, for the sample period
Filter temperature, differential, 30- r U] U] ée
min interval, out of specification
(FLAG)
Ipate and time yr/mo/d/h/mi U — U —
n
Sample start and stop time settings yr/mo/d/h/mi U U U]
n
Sample period start time yr/mo/d/h/mi — U U é
n
|E| apsed sample time hmin r U U é
= apsed sample time out of — U U e
specification (FLAG)
Power interruptions >1 min, start h min r U r
time of first ten interruptions
User-entered information, such as U U U é
sampler and site identification

The sample volume is essentid to determining the concentration of the species. Thetotd volume of ar
collected by a speciation sampler will vary by brand and sampling channdl. Samples are expected to
be 24 h in duration; however, in some cases, a shorter sample period may be necessary, but it should
not be lessthan 23 h or more than 25 h. Because capture of the fine particulate is predicated on a
particular sampler channdl’ s design flow, deviations of greater than 10 percent will set aflag for that
sample period. Further, if asampling period islessthan 23 h or greater than 25 h, the sample will be
flagged. Other conditions may cause aflag to be set. These include power losses and extreme
difference in ambient and sampler interior temperatures.
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11.1.4 Sampling Module Trangportation

The used sampling modules must be stored in a protective trangport container and transported to the
contract laboratory as soon as possible. Sampling modules must be shipped out by overnight express
within 48 h following the end of a sample run.

11.1.5 Fidd Maintenance and Calibration

A maintenance schedule must be developed for field sampling equipment and verification devices. See
Section 15.0 of this QAPP for more information. Consult the operator’ s manuals, the SOPs in
Appendix A, and Section 16.0 of this QAPP for requirements and procedures for calibration of
temperature and pressure sensors and the flow rates of sampling channels.

11.2 Sampling/M easurement System Corrective Action Process
11.2.1 Correctionsto the SOPs

The State and loca agency field site operators and their supervisors are respongble for implementing
this QAPP and the fiddd SOPs and are in part responsible for the quality of the data. If changes or
corrections are suggested for the SOP methods or QAPP, State or region personnel will notify the QA
Manager in the Office of Air Quality Planning and Standards (OAQPS) Coordination Office. The QA
Manager will review the information and convey the issue to the Chemica Speciation Workgroup. The
workgroup will review the proposed change and attempt to classfy the change according to the effect
the change would have on the data. Class typesfollow:

Class 1—The change improves the data and the new procedure replaces the current procedure. If
found to be acceptable by the workgroup, a new SOP will be issued that can be inserted into the
QAPP. The document contral information in the heading will contain a new revision number and date.
A qudlity bulletin will be filled out describing the change and digiributed to al affected Nationd Trends
Network (NTN) personnd.

Class 2—The change provides for an dternative that does not affect the quaity of the data but may
provide for efficiencies in some circumstances or be cost-effective. If found to be acceptable by the
workgroup, the origind SOP will not be atered, but an addendum to the procedure will be issued that
describes the modification and provides for the use of the dternative method.

Class 3—The change is grammeatical in nature and does not reflect a change in the procedure. The
changes will be highlighted and modified during a Class 1 change (where gppropriate) or corrected
during the development of afull revison to the document.
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Upon agreement by the speciation workgroup to ingtitute a change, hard copies of Class 1 and 2
changes will be digtributed using the qudity bulletin illustrated in Figure 11-1. The STN |aboratory, each
gte, and the management of each sSte will be notified. New versons of SOPswill be mailed to STN
participants with ingtructions to discard the old version.

Qudity Bulletin

. Number

Subject: Date

Page of
Supersedes No.
Dated

Replace and Discard Original

Add Material to Document

Notes:

PM,, ; QA Coordinator

Retain this bulletin until further notice 9
Discard this bulletin after noting contents 9
Thisbulletin will be invalid after (Date) 9
Thisbulletin will be incorporated into quality

Procedure No. by (Date) 9

Figure 11-1 Quality bulletin
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11.2.2 Data Operations

Corrective action measures in field operations of the STN will be taken to ensure the data qudity
objectives are attained. Potentidly, there are many types of sampling and measurement system
corrective actions. Table 11-2 is an attempt to forecast the expected problems and corrective actions
needed for awell-run speciation trends network.

11.3 Avoiding Sample Contamination; Temperature and Holding Time
Requirements

This section details the requirements needed to prevent sample contamination, the temperature
preservation requirements, and the permissible holding times to limit degradation of the sample catch.

11.3.1 Sample Contamination Prevention

The STN must have rigid requirements for preventing sample contamination. Powder-free antigtetic
gloves are worn while handling filter cassettes or sampling modules in the laboratory. Once the filter
cassette or sampling module leaves the laboratory, it must not be opened due to the potentid for filter
damage or contamination. Filter cassettes (used with the Andersen RAAS sampler) will be stored in
protective containers. Other sampling modules (used with the URG MASS or the Met One SASS)
will be capped and protected in plastic wrap or polyurethane foam during shipment to and from the Ste.
When used cassettes or sampling modules are removed from the sampler, they must be promptly
capped or otherwise protected to prevent contamination from dusts, gases, or abrasion. The Ste
operator’s hands must be clean when handling sampling modules and is suggested thet they are cleaned
immediately before the sample handling step. 1t is recommended that plastic gloves be used.

11.3.2 Temperature Preservation and Holding Time Requirements

During shipment from the laboratory to the sample location, there are no specific requirements for
temperature control; however, the filters or sampling modules should remain in their protective
containers and insde the transport container. Excessive heat must be avoided (e.g., do not leave in
direct sunlight or a closed-up car during summer). During the sampling (24-h period), the filterswill be
subject to ambient temperatures and should not exceed the ambient temperature by more than 5 EC for
more than 30 min continuoudy. Sampling modules should be removed from the sampler within 48
hours after the sampling period ends. The temperature of sampling modules must be brought to 4 EC
as soon as possible and the shipment package, cooled to 4 EC, should be ready for pickup by the
courier service as soon as possible, unless the samples will be transported back to the field office and
gored in arefrigerator (i.e., Friday sample collection).

Figure 11-1. Quality bulletin.
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TABLE 11-2. STN FIELD OPERATIONS CORRECTIVE ACTIONS
Item Problem(s) Action Notification
Sampling mediainspection | Filter with pinhole(s) or 1. If additional sampling 1. Document onfield data
(presample) tears. Missing component module available, use form
Note: Thisinspection will ] of sampling module. it; void filterswith
apply only to the Mismatched module and pinholes or tears

Andersen RAAS sampler.

chain-of-custody (COC)
form.

. Use new field blank

module as sampl e filter

. Obtain anew sampling

modul e from laboratory

. Document on field data

form

. Notify Delivery Order

Project Officer (DOPO)
and laboratory

Sampling mediafilter
inspection (postsample)
Note: Thisinspection will
apply only to the

Andersen RAAS sampler.

Torn or suspect filter
catch

. Inspect filter holder and

connections

. Check sampler

pneumatics

. Document on field data

form

. Document in site

notebook; notify field
manager

Sample flow rate
verification(s)

Out of specification
(+10 percent of transfer
standard)

. Completely remove

flow rate measurement
adapter; reconnect and
perform flow rate check

again

. Perform leak test

. Check flow rate at three

pointsto determineif
flow rate problemis
with zero bias or slope

. Recalibrate flow rate

. Document on QA/QC

field dataform

. Document on QA/QC

field dataform

. Document on QA/QC

field dataform and
notify supervisor and
sampler vendor

. Document on field

calibration dataform
and notify supervisor

Leak test

Leak outside acceptable
tolerance

. Completely remove

flow rate measurement
adapter; reconnect and
perform lesk test again

. Inspect all sealsand O-

rings; replace as
necessary and perform
leak test again

. Check sampler with

different leak test
device

. Document in field

notebook and on
QA/QCfield dataform

. Document in field

notebook and on
QA/QC fidd dataform;
flag data since last
successful leak test.

. Document in field

notebook and on
QA/QCfield dataform
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TABLE 11-2. (continued)
Item Problem(s) Action Notification
Sample flow rate Consistently low flows 1. Check programming of . Document in field
documented during sampler flow rate notebook
samplerun 2. Check flow with aflow . Document infield
rate verification filter notebook
and determineif actual
flow islow
Ambient temperature Out of specification (+4EC | 1. Recalibrate sensor; . Document in field
verification and filter of standard) replace sensor notebook and on
temperature verification QA/QC field dataform
Ambient pressure Out of specification 1. Make certain pressure . Document infield
verification (+10 mmHg of standard) sensors are exposed to notebook and on
the ambient air and are QA/QCfield dataform
not in direct sunlight
2. Call local airport or . Document in field
other source of ambient notebook and on
pressure data and QA/QCfield dataform
compare that pressure
to pressure data from
monitors sensor;
pressure correction
may be required
3. Connect new pressure . Document as above
sensor
Elapsed sampletime Out of specification 1. Check programming;
(+5min) verify power outages
2. Reset
Elapsed sampletime Sample did not run 1. Check programming . Document on data
sheet
2. Try programming . Document in field
samplerun to start notebook
while operator is at site;
ensure the transport
filter isin the unit
Power Power interruptions 1. Check line voltage
Power Liquid-crstal display 1. Check circuit breaker; . Document in field
(LCD) panel on, but some samples have notebook
sampler not working battery backup for data
but will not work
without AC power
Data downloading Datawill not transfer to 1. Document key
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12.0 Sample Handling and Custody Requirements

12.1 Introduction

This section describes sample handling and custody procedures that are necessary to ensure that

< Speciation Trends Network (STN) site operators properly handle the sampling
components from the time of receipt at the field office until they are released to the shipping
agency for return to the STN |aboratory.

< Fdd gte use chain-of-custody (COC) and subsequent laboratory COC is maintained for
each sample, beginning with placement of thefiltersin the sampler collection modules and
extending through al andytica sepsto find sample archival.

12.2 Presampling Sample Handling and Custody Procedures

Care must be taken when handling, storing, and transporting filters at al sagesin their use due to the
smdl mass of particles collected on exposed filters, the potentia for sample losses due to rough
handling or sample voldtilization, and the potentia for weight gain due to contamination or uptake of
reactive gases on the filter and particulate matter surfaces. Care must also be exercised in handling
denuders to ensure acidic gases are quantitatively removed from the sample air stream and that the
denuder’ s coating does not didodge and fall onto the sample filter. Sample handling procedures must
be consstently followed in order to provide data meeting the data quality objectives (DQOs). These
procedures are discussed below and presented more fully in the PM,, 5 sampler standard operating
procedures (SOPs) which are included in Appendix A to this quality assurance project plan (QAPP).

12.2.1 Proceduresin the STN Laboratory

Details on how the contract laboratory handles the denuders and filters, loads the filters into sampling
modules, and packages the components for shipment to the field office are given in the STN
laboratory’ s QAPP.

Sample custody procedures are required to avoid misplacement of samples or confusion of one sample
with another, and to provide documentation to assst in detection and resolution of COC problems. A
sampleis consdered to bein custody if it isin one' s actuad physical possession or stored in a secured
area redtricted to authorized personnel.

Each set of sampling modules and other equipment supplied by the [aboratory (such as cyclones and
denuders) will be accompanied by a three-page, carbonless PM,, 5 custody and field data form
(CAFDF). Thisform will contain the filter identification number, filter type, container (module or
cassette) identification number, and date by which the sampling media must be used. An example
CAFDF isillugrated in Figure 12-1 and its contents are explained in Table 12-1. The laboratory will
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fill in much of the information required in parts A, B, and C of the form and will retain the third copy.
The information on the CAFDF will ultimately be entered into a sample tracking system, where an
electronic record will be kept.

12.2.2 Proceduresat the Field Office

Upon receipt at the field office of a set of sampling components for a particular speciation sampler, the
STN site operator must carry out the following documentation and handling steps:

<

Enter receipt of the shipment in the operator's field notebook, noting the date and time of
recaipt and any arr bill or other identifying numbers associated with the shipment.

Inspect the exterior of the shipping cooler, note any evident damage, and record
observations in the operator's field notebook.

Open the shipping container and ensure that a CAFDF is present for each set of sampler
components sent in the shipment. Also check to be sure shipping items such asice
subgtitute gd packs and a min./max. thermometer (if required) are present. Ensure each
identifying number printed on the CAFDF corresponds to an enclosed sampling channdl
component. Do not use any sampling component whose identifying bar code number is not
listed on the CAFDF. Notify the STN laboratory about any discrepancies. Remove the
gel packs and freeze them.

Sign and date the custody record portion of the CAFDF-.

Store al components for a sampler run together in acontainer in an air-conditioned secure
areafor later transport to the ste. Adopt afirg-in, firgt-out use schedule. Sampling
components should be stored and tracked so that the correct set of sampling components
reaches the designated field collection Site for use on the designated sampling day.

Do not interchange sampler channel components intended for use with a particular speciation sampler at
aparticular ste with components for any other sampler or Ste. The STN laboratory has labeled each
sampler channd component for use a a particular Ste. Should an interchange occur, the STN dte
operator must fully document the variance and inform the laboratory so the andytica results can be
associated with the correct sampler and Site.
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BAR CODE GOES HERE PM,s STN CUSTODY AND White — re'Furn to I_ab
Custody/Data Form No. FIELD DATA FORM ;ienl:(()!VI;bSI:;;?;zlﬂS
A. CUSTODY RECORD (Name, Date)
1. Laboratory, Out 3. Site, Out Date
Date
2. Site, In Date 4. Lab, In Date
B. SITE AND SAMPLER INFORMATION
1. Site AIRS Code 5. Site Name
2. Sampler S/N 6. Intended date of use
3. Sampler Type 7. Date of sampler set-up
4. Sampler POC 8. Operator's name
C. SAMPLER CHANNEL COMPONENTS
Channel Component ID Component Description
Number No.
1 kept at site SASS cyclone
1 11234568 SASS cassette (Teflon filter) (GREEN)
2 kept at site SASS cyclone
2 11234570 SASS cassette (MgO denuder, nylon filter) (RED)
3 kept at site SASS cyclone
3 11234572 SASS cassette (quartz filter) (ORANGE)
D. START, END, AND RETRIEVAL TIMES
Channel No. Start date Start time End date End time Retrieval Retrieval
date time
1
2
3
E. SAMPLER CHANNEL INFORMATION (Post-Sampling)
Channel Run Run Sample Avg. Avg. Avg. Max. Min.
No. Time Time, Flag Volume flow flow CV ambient ambient ambient
(m3) (L/min) (L/min) T (EC) T (EC) T (EC)
1
2
3
Channel at Avg. Filter Max. Filter | Min. Filter Avg. BP Max. BP Min. BP
No. Flag T (EC) T (EC) T (EC) (mm Hg) (mm Hg) (mm Hg)
1
2
3
Figure12-1. Custody and fidd data form (CAFDF) for the PM , 5 STN.
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TABLE 12-1. EXPLANATION OF STN CUSTODY AND FIELD DATA FORM

CAFDF Section

Explanation of Section Contents

Top of form

The custody/data form number will be unique to each sample set and assigned in
advance by the laboratory. The 3-part carbonless form will be distributed as
follows:

* Top C%Py (white original) -- returned to the analytical |aboratory
« Second copy (yellow) -- retained by the field site office

« Third copy (pink) -- retained by the originator

A. Custody Record

Acknowledge relinguishing and receiving custody in this section. Persons should
sign their name (legibly) and record the date.

B. Siteand Sampler

Information about the site and the date the sampler modules are to be used. Most

Information of thisinformation will be pre-entered by the laboratory.
C. Sampler Channel The sampling components needed for a particular ssmpler and its multichannel
Components sampling arrangement are listed here. They are identified by bar code tracking

number and by afree-form description. The brand of the sampler isidentified. This
information will be entered by the laboratory, preprinted on theform. A separate
custody/dataform will be used for each set of sampling modulesintended for
routine sampling, field blank studies, and trip blank studies.

D. Start, End, and
Retrieva Times

These entries are made by the site operator. The start and end times correspond to
those programmed into the sampler during the setup phase. Theoperator must
enter these data clearly and must double-check the values against the sampler
display screen. Theretrieval date and time indicate when the sampling modules
were removed from the sampler.

E Sampler Channel
Information

Postsampling information can be transcribed by hand directly from the display
screen of the sampler. The operator is responsible for making these entries at the
site. The sample volumeswill be used by the laboratory to compute analyte
concentrations. The State and local agencies will use these datain level 2 and 3
validationsto identify problemswith the sampler. Again, the operator must enter
these data clearly and must double-check the values against the sampler display
screen.

F. Comments

This section offers a place to record further notes on any part of the form aswell as
observations of abnormally high emissionsin the vicinity. The person recording
information here should refer to the sections of the form. Detailed information
should also be recorded in the field or laboratory notebook and referenced to the

12.2.3 Procedures at the Field Collection Site

Sampling componentsmodules must be used at the field collection Site on the sampling date specified
on the CAFDF. Unused sampling modules and denuders should remain sealed or capped and kept
from exposure to ambient air, temperature extremes, or vibrations.

Upon arrival at the Site to set up asampling event, the STN site operator should follow the SOP written
for the particular sampler. Refer to Appendix A for ingructions for the ingalation of sampling modules
and denuders and programming of the sampler. Once the sampling modules are inddled at the Ste and
the sampler is programmed to begin operation, the operator should complete the appropriate sections

of the CAFDF.
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12.3 Postsampling Sample Handling and Custody Procedures

The following procedures represent brief descriptions of more detailed standard operating procedures.
For more detailed information about the process of removing sampling modules and denuders from a
sampler, filling in fied data forms, downloading data dectronicdly, and packaging samplesin a cooler
for shipment, refer to the specific sampler's SOPsin Appendix A to this QAPP, to SOPs concerning
sample packaging and shipment in the STN laboratory’ s QAPP, and to the sampler’ s operating manua

12.3.1 Proceduresat the Field Collection Site

Thefollowing isabrief description of the post sampling procedures at the field dte.. Within 48 h after
the end of asampling period, the STN ste operator should remove the sampling modules from the
sampler.

At the Ste, the operator must complete the following:

< Read selected data from the sampler’ s display screen and enter them in Section E of the
custody and field dataform. Double-check all entries against the sampler display.
Print clearly. Becertain theentriesareclear on the second page of the carbonless
form. Refer to the custody and field dataform example in Figure 12-1 and to Table 12-1
for details.

< Remove thefilter cassettes or sampling modules from the sampler. Briefly examine the
cassette or module for damage and ensureit is, in fact, the correct module for the sampling
channd from which it was removed.

< Place the sampling modules in protective container(s); cap the denudersif they areto be
returned. Place dl sampling materids in the shipping/trangport container containing ice
substitutes but do not sedl.

< Download data from the sampler viaalaptop computer to alabeled diskette. Alterndively,
download to adatatransfer device for later entry to a diskette.

< Reurnto thefidd office,

12.3.2 Proceduresat the Field Office

The STN gte operator within 48 h following the end of the sampling period to: return the modulesto
the field office; complete dl paperwork; and package the modules, denuders, and data sheetsin the
cooler for pickup by the shipping agency (Federd Express). Schedules may require earlier shipment.
At thefidd office, the operator must complete the following:

< Retain the second page of the 3-page CAFDF and package the top copy in the shipping
container. Package the sampling modules, insert the ice packs in the shipping container,
and take the cooler or package to adrop point or arrange for pickup by the contracted
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overnight air shipping company (Federa Express). Chain of custody sed's on the shipping
coolers or containers are not required.

< Complete the shipping air hill, attach it to the shipping container, and present the package to
the shipping agent.

12.3.3 Proceduresin the STN Laboratory

The STN laboratory’ s procedures for receiving the sampling components and field data, disassembling
the sampling modules, and handling the filters and denuders after their distribution to the various
laboratories are covered in the STN laboratory’ s QAPP.

12.4 Filter and Sample Archival in the STN Laboratory

The laboratory database will assign atracking number to all samplefilters. Extracts and remnants of
filterswill be archived in cold storage. Custody procedures for inventorying and archiving these
meaterias are given in the document Quality Assurance Project Plan: Chemical Speciation of PM, 5
Filter Samples.
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13.0 Analytical M ethods Requirements

Andyticd methods requirements are given in the quality assurance project plan (QAPP) for the
contract laboratory, Research Triangle Ingtitute (RTI), which will serve the Speciation Trends Network
(STN) and other State and loca agency speciation sampling programs. Refer to that QAPP, Quality
Assurance Plan for Chemical Speciation of PM, 5 Filters for more information.

The anaytes sought in PM,, 5 for the STN include ions, metals, and various carbon-containing Species.
Refer to Table 6-2 for specific analytes and the andytica methods for their determination. Figure 6-2
isa schematic of the sample analysis delivery order processto be followed by STN participants. The
flow diagram of Figure 6-3 shows how the filters will be processed and andyzed.

The STN laboratory’ s technicd management and staff organization are presented in Section 4.0 of this
QAPP. Refer to Figure 4-2 for more information.
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14.0 Quality Control Requirements

Quadlity control (QC) isthe overdl system of technical activities that measures the performance of a
process againg established standards to verify that such performance meets the stated requirements
established by the data user or stakeholder. In the case of the chemical Speciation Trends Network
(STN), QC activities are used to ensure and document that measurement uncertainties, as discussed in
Section 7.0, are maintained within specified limits so that the data quality objective (DQO) for trend
detection can ultimately be met.

There are three distinct but interrelated functions that the PM, s STN QC program requires of State
and locd fidd dite participants, asfollows:

1. TheStaeor loca ste operator and his or her supervisor must make every effort to keep
the sampler maintained, cleaned, and operating properly; to retrieve samples according to
the network schedule; and to ship samples, field blanks, and trip blanks with supporting
hand-entered and computer-downloaded data to the STN |aboratory on schedule.

2. The site operator must control the sampler’s collection process through activities including
handling cassettes and sampling modules, properly cdibrating samplers, and conducting
both scheduled and as-needed checks for leaks, flow rate, temperature, and pressure. Any
out-of-tolerance findings must be followed by corrective actions.

3. Thethird function is carrying out vaidation of data sets sent from the STN laboratory to the
State and local contacts and then reporting the data quality statistics that describe how
effective the QC systemn has been in achieving accuracy, bias, precison, and completeness
gods.

Table 14-1 contains a complete listing of field QC procedures, their frequency of performance, and the
acceptance criteria (measurement quality objectives, [MQOs]). Laboratory QC procedures are
included in the companion Quality Assurance Plan for Chemical Speciation of PM, 5 Filters.

The MQOs have been established in two ways. Some of the MQOs have been derived to help ensure
that the DQO for identifying atrend of 5 percent (in either direction) can be made after 5 yr of
sampling. Other MQOs are based on requirements set forth in the Code of Federal Regulations
(CFR) or by standards of good practice described in Section 2.12 of the U.S. Environmental
Protection Agency (EPA) Quality Assurance Handbook for Air Pollution Measurement Systems
(U.S. EPA, 1998). The drategic plan for the STN (U.S. EPA, 1999) summarizes the QC
requirements for field and |aboratory activities.

Table 14-1 aso lists the action to be taken if a QC check shows a parameter to be out of specifications
and how the effectiveness of the corrective action is demonstrated and documented. Specific
procedures for implementing field QC activities are described in the sampler-specific Sandard
operating procedures (SOPs) given in Appendix A to this qudity assurance project plan (QAPP).
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TABLE 14-1. MOQOsAND ASSOCIATED QC ACTIVITIESFOR THE PM, . STN
Acceptance Criteria Corrective Action if Out Samples or
M easur ement Frequency (MQO) of Specification Channels
Filter visual checks | before and after free of visible defects | record in lab database all filter types
each exposure and/or field dataform;
filter may be discarded
prior to use; flagged or
invalidated after use
Collocation with each sampling see Table 7-3 for result used to calculate all sampling
another chemical day for 12 mini- maximum total error replicate precision of media
speciation monitor | trends sites. of various chemical measurement system
Then 7 or 55 sites, | species
each sampling
day thereafter.
Temperature:
check monthly +/-2 EC of acertified note on QC dataform; all temperature
transfer standard troubleshoot; recalibrate Sensors
sensor and conduct
recheck; note on QC data
form
audit quarterly +/-2 EC of note on data form; all temperature
independent standard | recalibrate sensor and sensors
conduct recheck
Pressure:
check monthly +/-10 mmHg vs. note on dataform; barometric
certified transfer recalibrate sensor and pressure
standard conduct recheck sensor
audit quarterly +/-10 mmHg vs. note on data form; barometric
independent certified | recalibrate sensor and pressure
transfer standard conduct recheck sensor
Flow rate:
one-point monthly +/-10 percent of troubleshoot (e.g., perform | all flow
operational working standard leak check) channels
check
one-point audit | quarterly +/-10 percent vs. same as above al flow
independent transfer channels
standard
Blanks:
trip blanks one set every 30d | research—no N/A one per
standard specified channel
field blanks one set every 10 30 Fg (gravimetric); retroactive one per
sampling d other limitsto be troubleshooting and/or channel
developed for data validation after
chemical species notification by laboratory
concentrations

aSource: U.S. EPA, 1999.
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The remainder of this section describes the types of QC checks called for in the PM, 5 STN and the
procedures used to caculate values for the principa QC indicators. QC results should be recorded on
aform or in afield notebook dedicated to this purpose. Figure 14-1 illustrates the QA/QC data report
form proposed for usein the STN program. It is recommended that results of the QC checks be
entered into a control chart or graph to help visualize changes or driftsin sensor responses and to dert
the Ste operator to the need for preventive maintenance or repair of a speciation sampler. Detailed
information on multipoint calibrations and repairs should be recorded in the field notebook.

14.1 Quality Control Checks

14.1.1 Checks

A check, for this QAPP, isdescribed as a verification by use of atransfer sandard that the sampling
indrument is operating within acceptance limits. Usudly, if the check fails to meet specification
troubleshooting would occur that might leed to recaibrating the insrument. Cdlibration is discussed in
Section 16.

14.1.2 Auditsand Independent Checks

The chemical speciation samplers will be audited with an independent transfer standard on a quarterly
bass. Flow rate, temperature, and barometric pressure will be checked. For samplers with multiple
flow channdls, each channel and the associated sensorswill be audited. The transfer standards are to be
recertified or recaibrated annualy.

14.1.3 Performance Evaluations

EPA has conducted severa intercomparison studies of chemica speciation samplers. Intercomparisons
will continue with the 12-ste mini-trends network, which will operate for
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QA/QC Form No. PM;s STN QA/QC REPORT FORM

c. 1 (site retains)
c. 2 (Agency QAM)
c. 3 (Send to Lab)

A. SITE AND SAMPLER INFORMATION

1. Site AIRS Code 5. Site Name

2. Sampler SIN 6. Interval: Month Quarter Special
Sampler Type 7. Date(s) of QA/QC Checks

4. Sampler POC 8. Operator's Name

B. DATE AND TIME CHECKS (Transfer Standard Name Transfer Standard ID Number )
Sample display date/time Transfer standard date/time Date and time agree +5 min? Action taken?

C. LEAK CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Channel number Manufacturer’s specifications met? Action taken and recheck results?
1
2
3, etc.
D. TEMPERATURE CHECKS (Transfer Standard Name Transfer Standard ID Number )
Sensor location Sampler display (EC) Transfer standard Agreement £ 2 EC ? Action taken and
(EC) recheck results?
Ambient
Filter

Dry gas meter

Manifold

E. PRESSURE CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Sensor location Sampler display, Transfer standard, Agreement within Action taken and
(mmHg) (mmHg) +10 mmHg? recheck results?
Ambient
Manifold
F. FLOW RATE CHECKS (Transfer Standard Name Transfer Standard ID Number )
Channel number Sampler display, Transfer Design flow rate, Agreement within Action taken and
(L/min) standard display, (L/min) + 10 percent?® recheck results?
(L/min)
1
2
3, etc.

Figure14-1. STN QA/QC report form.
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6 months starting in October 1999.

The STN laboratory must also assess the accuracy of its anaytica measurements. Thiswill include
assessment of field blanks and other samples supplied by the EPA QA laboratory. Refer to the STN
laboratory QAPP for more information.

14.2 QC Samples

Severd types of gandard QC samples are defined. The field program will mainly be concerned with
blanks sent by the STN laboratory to assess the effects of field operations and shipping and handling.

14.2.1 Blanks

Field Blanks—These provide an estimate of tota measurement system contamination. By comparing
information from laboratory blanks againg the fidld blanks, the amount of contamination due to field
activities can be estimated. In addition, if trip blanks are utilized, one can further evaluate contamination
occurring during field operations. Fidd blanks, loaded in sampling modules, for each type of filter will
be sent from the laboratory. The field operator is to handle the field blank sampling module just as
he/she would a module to be exposed but without drawing a sample through it. Corrective actions will
be taken when excessve contamination is found on field blanks.

The STN laboratory will dso determine blank concentrations of anaytes for each lot of Teflon™,
nylon, or quartz fiber filtersreceived. The STN laboratory’s QAPP and its SOPs discuss the
procedures.

Trip Blanks- These provide an estimate of measurement system contamination during transport to and
from the field Stes. Trip blanks are usudly indtituted when field blank contamination is a problem or to
understand the measurement uncertainty occurring during trangport. Trip blanks would be sent to the
fiddd asanorma sample but would remain unopened. They would processed as anormal field sample
and sent back to the laboratory and trested as a routine sample from the point of sample receipt and

beyond.
14.3 Collocated Samplers

Collocated sampling will occur & 7 of the 55 Stesin the full STN network. Data sets from collocated
samplers are intended to assess the precision of the total sampling, analysis, and data handling process,
but they can aso be very useful in troubleshooting sampler Sting and operationd problems. Thus, such
data are useful in detecting quality problems that may not be evident from the results of periodic QC
checks of flow rates, temperature, and pressure. Workup and interpretation of collocated sampler data
sets are discussed in Section 22.0 of this QAPP.
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14.4 Calculations of Accuracy, Bias, Precision, and Completeness

Accuracy is defined as the degree of agreement between an observed vaue and an accepted reference
vaue and includes a combination of random error (precision) and systematic error (bias). The
following four accuracy checks are implemented in the chemica speciaion program:

Flow rate, temperature, barometric pressure, and other checks againgt a known standard
Collocation with an Federd Reference Method (FRM) sampler (gravimetric only)
Collocation with another PM,, 5 speciation sampler (al andytes)

Baance checks and other |aboratory performance audits.

N N NN

14.4.1 Accuracy of a Single M easur ement

The error inherent in any single measurement is afunction of both the underlying bias and the
imprecison (noise) in the measurement. Only after repeated measurements over aperiod of timeisit
possible to separate bias and precison. The accuracy of a single measurement, d;, can be calculated as
the difference between the measured vadue and a sandard vaue and is expressed in the same units as
the origind measurement.

di = Xi = Yi (14'1)
In addition, accuracy is often calculated as a percent difference from a standard of known vaue.

Cdculate the percentage difference (d';) for asingle cdibration check i is caculated usng the following
equation:

d =21 1x100 i
R (14-2)

where

d, percentage difference for a single cdibration check
X; = dsandard vadue
Y, indicated (measured) vaue

14.4.2 Calculation of Bias

Biasis a systematic deviation from the true vaue. Data must be averaged or aggregated over a period
of time or over a st of measurementsin order to assesshias. Bias can be used to assess systemdtic
errors of asingle sampler, areporting organization, or an entire network. The following equetion is
used to caculate bias:
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Bias=—a (Y- X;)=Y- X (14-3)
N -
where
X = dandard vaue
Y = indicated (measured value)
N = total number of observationsin aset of observations
Yand X = averagesof dl theY; and X; vaues, respectively.

Bias can dso be expressed as a percentage of the stlandard or expected value. This definitionis
goplicableto flow rate, temperature, barometric pressure, and derived quantities such as air volume
through afilter. Laboratory biases can be cdculated in asmilar way.

14.4.3 Calculation of Precision

Precision defines the random variability of a set of measurements and excludes systematic bias.
Precison is given dther in the units of measurement (e.g., Sandard deviation) or in relaive units (rdative
standard deviation or coefficient of variation [CV]). Like the caculation of bias, precison cdculations
require a set of data collected over a period of time or over multiple observations.

5= KX (14-4)

Precision can be used to assess the random errors inherent in a single sampler, areporting organization,
or an entire network. Random errors, characterized by the precison caculations, can be used as input
to the DQO mode for the assessment of datatrends. Excessive variability or noisein data can dso
indicate equipment mafunction and the need for corrective action.

There are severd other ways of expressing precison of a measurement, including the CV and the
confidence interval. The precision of a measurement is often afunction of severd different sources of
random variation. For example, the precision of a calculated particulate concentration may be a
function of the variability of measurement in caculating the flow rate, sampling temperature, and
pressure or the variability introduced in shipping/handling and by the laboratory. Assessment of these
errorsis out of the scope of this QAPP but should be considered when performing advanced statistical
andysis of the data

14.4.4 Calculation of Completeness

The goa for completenessis 75%. - Meeting the DQO for identification of a systematic trend in the
data requires that the data meet minimum completeness criteria. Data must span the time range of
interest, and there must be a sufficient number of measurements to reduce the statistical uncertainties.
The DQO andysis found that 1-in-3 d sampling was sufficient to meet the DQO for assessing a data
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trend after 5 yr provided other uncertainties described above are controlled. Significant data loss,
however, could compromise the ability to assess the DQO.

Completeness should be assessed quarterly and annudly as shown in the following equation:

%C = N~ Ninaia - 1 (14-5)
Nt
where
%C = percentage completeness
N, = thetota number of possible or potentia measurements in the data set
Ninvaia = thenumber of missng or invaidated measurements

Assessment of completenessiis gpplicable to derived measurements such as dementa concentration in
the air (for assessment of the DQO). Maintaining the level of data completeness ensures that the
minimum number of vaid concentration data points are available to meet the DQO for speciation trends
identification after 5 yr of monitoring. To be counted for completeness, a sample must have passed all
of the various screens in the data validation process. Thus, a particular sample can be invaidated in
severd different ways. Completeness assessment is an important eement in the oversight of operationd
and laboratory activities. Poor or marginal completeness figures should prompt the reporting
organization to re-evaluate and improve operating procedures.

14.5 References

U.S. EPA (Environmenta Protection Agency). 1998. Quality Assurance Guidance Document 2.12.
Monitoring PM, s in Ambient Air Using Designated Reference or Class | Equivalent Methods.
April 1998.

U.S. EPA (Environmenta Protection Agency). 1999. Strategic Plan: Development of the
Particulate Matter (PM, 5) Quality System for the Chemical Speciation Monitoring Trend Sites.
April 16, 1999.
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15.0 Instrument/Equipment Testing, I nspection, and M aintenance
Requirements

This section discusses procedures to test, ingpect, and maintain instruments and equipment to be used a
Speciation Trends Network (STN) field Sites.

15.1 Testing and Acceptance Criteria

The STN network will employ aset of testing and acceptance (T & A) criteria that were used to
accept Federal Reference Method (FRM) samplers. Table 15-1 lists the 13-step procedure by which
fina acceptance of each speciation sampler will occur. If any deficiencies are discovered, the vendor
should be cdled to report the deficiency and begin the process of resolving the deficiency. Receiving
papers, warranty information, and the 13-step checklist noting the deficiency should be kept on file for
reference and to document problem resolution. A copy of the completed checklist is sent to the STN
Project Officers (PO).

Sampler calibration and verification devices dso will require testing and acceptance upon receipt. Each
of the following devices must arrive with a certificate of Nationa Ingtitute of Standards and Technology
(NIST) traceability, an ingtruction booklet, and a warranty statement. Simple testing and acceptance
methods are listed below:

< How ratetransfer standard (check againgt another flow rate standard)

< Temperature transfer sandard (check against aroom thermometer, ice bath, or other
known temperature standard)

< Pressure transfer standard (check againgt another barometer or against a corrected
barometric pressure reading from a nearby national weather station).

Testing and acceptance criteriafor the STN laboratory are discussed in the quality assurance project
plan (QAPP) prepared by the STN laboratory.

15.2 Maintenance

Many items may require maintenancein the STN. Preventive maintenance should be practiced in
accordance with the manufacturer’ s ingtructions given in the operator’ s manua and as experience is
ganed. This section describes maintenanceitemsfor STN field equipment. The STN laboratory
QAPRP discusses |aboratory equipment maintenance. Maintenance of speciation samplers will become
increasingly important as the equipment ages over this multi-year sudy. STN Site operators and
managers should read and follow maintenance ingtructions given in the sampler operator’s manud and
updates and any maintenance bulletins that may be issued. Table 15-2 listsfidld items known to require
preventive maintenance. Others may be added to thislist as experienceis gained.
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TABLE 15-1. TESTING AND ACCEPTANCE CRITERIA CHECKLIST FOR PM, 5

SPECIATION SAMPLERS

Check or Criteria

Yes?

No?

1

Check the enclosed packing list. Were all partsincluded in the delivery of the
sampler? (Including filter packs, denuders, and an operator’s manual)

Were any of the enclosed parts broken during shipment of the sampler?

Check the enclosed assembly instructions. Did al the parts fit together during
assembly of the sampler?

Does the sampler’s pump turn on when supplied with electrical power?

Using an independent timer, check to ensure the timer (clock) operates
properly. Check to seeif the timer will automatically turn the sampler on and
off during afixed time by setting the timer to turn the sampler on and off for a
short period while the operator observes.

Does the sampler’s computer (display screen) boot up and operate properly?
Check to seeif the computer (microprocessor) has working software (firmware)
by performing manual input of information to the sampler through the keyboard
and observe the results on the display screen.

Does the computer download information properly? Check this process by
attempting to download stored information through the RS232 port to a
computer and then to a diskette.

Doestheinternal cooling fan operate properly? Check thisfunction by
supplying electrical power to the unit and listening for and observing the fan
turn on and off.

Do the temperature sensors operate properly? Check thisfunction by
comparing sensor readings to an independent thermometer (or by warming the
sensor tip between your fingersto seeif the temperature rises).

10.

Doesthefilter holder (sampling module, cassette, or filter pack) hold the filter
correctly and does it connect easily and snugly to other components of the
sampling stream? Check thisfunction by installing afilter in the sampling
module and by connecting the module to the sampling manifold, denuder, and
SO on.

11

Does the sampler’s casing or other enclosure protect internal units from the

weather? Check by visually inspecting the unit’ s latches, locks, seals, and
gasketsfor gaps, holes, and leaks. Do not disassemble the unit.

Does the support structure (base, tripod, and so on) hold the sampling unit
secure, upright, and level?

13.

When all sampler parts are assembled and operated as a unit, does the sampler
function properly? Check this function by assembling the unit per
instructions, installing afilter or sampling module, setting the timer, activating
the sampler, and running it for 24 h aswould be done for routine sampling.

Certifying Official’s Signature Date Circleone 66

Accept?

Reject?

Note: Send copy of completed checklist to STN PO.
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TABLE 15-2. PREVENTIVE MAINTENANCE OF STN FIELD EQUIPMENT

Maintenance ltem

Recommended Frequency

PM, 5 Speciation Samplers

1. Inspect and empty water collection bottle (f applicable).

Each visit to site

2. Clean or change out impactor well (if applicable). Every 5th sampling day
3. Check sampling intake lines/hoses (if applicable).
1. Clean sampler inlet surfaces. Every 30 sampling events
2. Cleanimpactor housing and jet surfaces (if applicable). Examine O-rings. or more often as needed or
3. Cleaninterior of sampler case (if applicable). as specified by the
4. Cleanimpactor downtube (if applicable). network
5. Inspect denuder for breakage (RASS and MASS only). Replace denuders with
freshly coated ones and return used denuder to laboratory for refurbishment.
6. Inspect and service cooling air intake filter and fans.

1. Inspect O-rings of inlet and impactor assembly (if applicable). Apply light coat

of vacuum grease if required.

Clean sampler downtube (unless it contains a denuder).

3. Inspect and service O-rings of inlet and water seal gasket at downtube entry to

case.

Clean cyclones and manifolds upstream of sampler module.

Inspect and service O-rings of impactor assembly.

6. Inspect and service vacuum tubing, tube fittings, and other connectionsto
pump and electrical components.

7. Overhaul or replace sampling pump and solenoids.

N

g s

Quarterly (every 3 months)

Per vendor guidance

Calibration and Check Devices

Flow rate transfer standard

1. Recertify vs. NIST standards.

2. Replace batteries (if applicable).

3. Visualy check orificesfor dust or breakage.
Temperature transfer standards (digital thermometer and TEOM)

1. Recertify vs. NIST standards.

2. Replace batteries.

3. Inspect probe tip and connecting cord.
Pressure transfer standard

1. Recertify vs. NIST standards.

2. Replace batteries.

Annually
As needed
Each use

Annually
As needed
Each use

Annualy
Asneeded

15.3 Critical Spare Parts

Maintain an inventory of critical spare parts at the field office to prevent sampler downtime or
interruption of the required qudity control (QC) checks. The STN Laboratory will aso maintain a
gpare parts inventory to service the sampler modules and denuders. Thefidd site should send the
laboratory any spare parts associated with the components the laboratory is supplying to the site (for
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example, O-rings that are part of the sampling module that is sent back and forth between the
laboratory and fidld site).

< Specidion sampler

»  O-ringsfor downtube connections (if applicable)

»  Connecting pressure tubing and compression or other types of fittings
Filter packs or cassettes (to be forwarded to STN laboratory)
Denuders (to be forwarded to STN laboratory)

Sampling linesftubing (as gpplicable)
Fuses

< Digita thermometer, pressure device and orifice-based flow transfer standard
*  Spare batteries

»  Sparetemperature probe
* Sparetubing



PM, . STN QAPP
Section No. 16
Revision No.: 4
Date: 6/00

Page 1 of 6

16.0 Instrument Calibration and Frequency

16.1 Overview

Cdlibration is the comparison of a measurement standard or instrument with another standard or
ingrument to report, or diminate by adjustment, any variation (deviation) in the accuracy of the

item being compared. The purpose of cdibration isto minimize bias. For PM, 5 chemica speciation
ingruments, cdibration activities follow atwo step process:

1. Cetifying the cdibration standard and/or transfer standard against an authoritative standard

(usudly the Nationd Indtitute of Standards and Technology [NIST]
2. Comparing the routine sampling or andytica instrument againg a cdibration or transfer
standard.

Parameters of the chemica speciation samplersthat are subject to routine cdibration checksin the field
indude the following:

Fow rate (dl filter channds)

Ambient temperature (one per instrument)

Filter or manifold temperature (one per channd or instrument)
Barometric pressure (one per insrument).

N N NN

Cdibrations that involve permanent changes due to instrument adjustments should only be initiated
when it is obvious that a measurement parameter does not meet its acceptance criteria. Therefore, the
Speciation Trends Network (STN) uses atwo-tiered approach to cdibration that involvesthe
following:

< Checks (see Section 14) to ensure that calibration is within acceptance criteria

< Multipoint cdibration when there is afailure during a one-point check. Instrument
adjustments occur during multipoint caibrations and are followed by a one-point check to
ensure that the transfer check standard is also operating properly.

16.2 Calibration and Verification of Field I nstrumentation

Cdlibrations and checks for the chemica speciation samplers should generdly follow the schedule set
for the PM,, 5 gravimetric monitoring program. The speciation samplers are identicd to the gravimetric
samplers with respect to ambient temperature, barometric pressure, dateltime, and elgpsed time. They
may differ from the gravimetric samplers, however, with respect to the flow rates, the number of
sampling channels that need to be calibrated, and the number and location of internal temperature
Sensors.
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After receipt and acceptance of anew chemical speciation sampler, multipoint caibrations of
temperature, barometric pressure, and flow rate sensorswill be performed. After ingtalation, regular
checks and maintenance are carried out by the STN Ste operator at the specified intervals. During
each quarter, an internd audit is performed using an independent set of standards. These checks are
detailed dong with the acceptance criteriain Table 16-1.

The following cdibrations are performed in the fidd:

< Veification/cdibration of sampler’ s temperature probes and againgt the working
temperature standard,

< Veification/cdibration of the sampler barometric pressure againgt the working pressure
standard,

< Veificaion/cdibration of volumetric flow rate meter in STN chemica speciaion samplers
againg the working flow rate standard, and

< Veification of the sampler’sinternd clock againgt atimepiece.

Temperature Probes—The STN chemica speciation sampler has both ambient and internal
temperature probes. The STN site operators will perform one-point field verifications of both sensors
as needed or a least every month using adigital Nationd Ingtitute of Standards and Technology
(NIST)-traceable temperature probe (vendor and model to be determined). A quarterly temperature
check will be performed usng an independent temperature sandard. A multi-point temperature
cdibration will take place yearly or after a one-point check failure.

Barometric Pressure—A NIST-traceable digita handheld pressure indicator (vendor and mode to be
determined) will be used in the field for one-point check of the STN chemical speciation sampler’s
pressure sensor as needed or at least every month. A quarterly pressure check will be performed using
an independent pressure standard. A NIST-traceable digita manometer (vendor and modd to be
determined) will be used in the field office or fidld as a primary standard to perform multipoint pressure
cdibrations once ayear or after a one-point verification falure,

Time Sensor—Thetime sensor should be within + 5 min of awatch that has been recently checked and
set. Time (operators watch) can be set againgt an atomic clock that can be found on the Internet
(avallable online at http://mwww.fyi.net/~tharvey/time.html) or through a phone number (303-499-7111).

Flow Rate—As needed or at least monthly, temperature and pressure verifications and a one-point
flow rate verification will be performed for each sampling stream using a NI ST-tracegble flow rate
transfer standard (vendor and mode to be determined). A quarterly flow rate audit will be performed
using an independent flow rate standard. A NIST-traceable volume standard (vendor and modd to be
determined) will be used in the field office or field as a primary sandard to perform multipoint
cdibrations once ayear or after a one-point verification falure,
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Calibration Sandards—Cadlibration standards for the temperature, barometric pressure, and flow rate
verifications and cdibrations are given in Table 16-2. All cdlibration standards must be recertified
annudly. The recertifications must be tracegble to NIST. These recertifications may be done by the
gandards manufacturer or by athird-party metrology laboratory and must be performed in
accordance with American National Standard for Calibration - Calibration Laboratories and
Measuring and Test Equipment - General Requirements (ANSI/NCS Publication No. Z540-1-
1994). Records of dl certifications must be maintained, including the identity of the NIST reference,
the procedure used to establish tracesbility, and a certificate of traceability.

Temperature, barometric pressure, and flow rate transfer standards that are used to perform routine
verifications of STN chemica speciation samplers should be recertified a the same intervals as the
transfer stlandards for the PM, 5 gravimetric samplers. When both gravimetric samplers and chemicdl
Speciation samplers are Stuated a the same monitoring location, the same equipment and transfer
standards may be used for both sets of samplers (if they are compatible with al samplers).

Calibration Procedures—Procedures for temperature, barometric pressure, and clock/timer
cdibrations are typically identica to those used for the PM., 5 gravimetric samplers from the same
manufacturer, and it may be possible to follow SOPs developed for the gravimetric samplers.
Procedures for performing flow rate cdibrations and leak checks for the chemica speciation samplers
may differ from the gravimetric sampler by the same manufacturer. Chemica speciation samplers
typicdly have severd different air sampling streams, each of which is used to sample a different group
of chemica species. Whenever possible, the individual flow rates should be calibrated
independently of each other. In some models, however, this may not be possible due to the use of
vacuum manifolds and passive flow rate controls (e.g., flow control orifices). The manufacturer’s
procedures for flow rate cdibration should be followed.

Calibration Frequency—See Table 16-1 for asummary of cdibration frequencies.

Documentation—All verifications and cdibrations, aswell as sampler and calibration equipment
maintenance, will be documented in field data records and notebooks and annotated with the flags
required in Appendix L of 40 Code of Federal Regulations (CFR) Part 50, the manufacturer’s
operating instruction manua, and any others indicated in the field and laboratory SOPs. The records
will normaly be controlled by the STN site operators, and they will be located in the field offices or
field collection Steswhenin use. Eventudly, al caibration records will be appropriatdy filed (see
Section 9.0).

16.3 Calibration and Verification of Laboratory Instrumentation

Cdlibration and verification of |aboratory analytica equipment will follow the procedures given in
Quality Assurance Project Plan: Chemical Speciation of PM, 5 Filter Samples, prepared by the
STN contract |aboratory.
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TABLE 16-1. ACCEPTANCE CRITERIA AND CALIBRATION AND
MAINTENANCE FREQUENCIESFOR PM, ; CHEMICAL SPECIATION SAMPLERS

Criteria Acceptance Frequency SOP Comments
Criterion

Field Calibrations and Routine Checks

One-point flow rate | £10 percent of Monthly A-2,A-3, Same asfor gravimetric

check transfer standard A-4 samplers. Appliesto all flow

channels.

External lesk check | <80 mL/min Every fivesampling [ A-2, A-3, Same asfor gravimetric
events or when A-4 samplers. Appliesto all flow
impactor serviced channels.

Internal leak check <80 mL/min If external leak Same asfor gravimetric
check fails samplers. Performed asa

troubleshooting procedure
only. May not be applicable
to all sampler designs.

One-point +2 EC of standard Monthly A-2,A-3, Same asfor gravimetric

temperature check A-4 samplers. Appliesto all

temperature sensors.

Pressure +10 mmHg Monthly A-2,A-3, Same asfor gravimetric

verification A-4 samplers.

Clock/timer 1 minymo Monthly A-2,A-3, Same asfor gravimetric

verification A-4 samplers.

Other calibrations per manufacturer’s Per manufacturer’s

as specified by SOP SOP

manufacturer

Quarterly Checks and Audits

External leak check | <80 mL/min Quarterly Same asfor gravimetric

samplers. Appliesto al flow
channels.

Internal leak check <80 mL/min If external leak Same asfor gravimetric
check fails samplers. Performed asa

troubleshooting procedure
only. May not be applicable
to all sampler designs.

Temperature audit +2EC Quarterly Same asfor gravimetric

samplers.

Pressure audit +10 mmHg Quarterly Same asfor gravimetric

samplers.

Flow rate audit +10 percent of audit | Quarterly Same asfor gravimetric

standard
110 percent of
design flow rate

samplers. Appliesto all flow
channels.

Recertificationsfor Calibration and Check Standards(working standards recertified vs. transfer standards)

Field thermometer +0.1EC resolution, Annually Same asfor gravimetric
+0.5 EC accuracy samplers.

Field barometer +1 mmHg Annually Same asfor gravimetric
resolution, samplers.
+5 mmHg accuracy

Calibration
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TABLE 16-1. (continued)
Criteria Acceptance Frequency SOP Comments
Criterion
Temperature +2 EC of standard Oninstallation, Appliesto ambient
calibration annually, or if temperature and all internal

verificationisfailed

filter temperature sensors.

Pressure calibration | £10 mmHg Oninstallation, then Same asfor gravimetric
annually or if samplers.
verificationisfailed

Flow rate calibration | £2 percent of Oninstallation, Appliesto all flow channels

transfer standard annually ,or if individualy.

verification isfailed

Design flow rate
adjustment

+2 percent of
design flow rate

At one-point, if
required

Appliesto all flow channels
individually.

Sampler Maintenance

I mpactor cleaned/changed Every five sampling If applicable to sampler
events design. External leak check
should be performed
immediately after impactor
maintenance.
Inlet/downtube cleaned Every 15 sampling Same asfor gravimetric
cleaning events samplers.
Filter chamber cleaned Monthly If applicable to sampler
cleaning design.
Cycloneand cleaned Approximately Consult operator’ s manual
manifold cleaning every 30 use days.
To be determined.
Circulating fan filter | cleaned/changed Monthly Same asfor gravimetric

cleaning

samplers.

Manufacturer-
recommended
maintenance

per manufacturer’s
SOP

Per manufacturer’s
SOP

Recertification of Standards*

Flow rate transfer +2 percent of NIST- | Annually Same asfor gravimetric

standard traceable standard samplers.

Field thermometer 0.1 EC resolution, Annually Same asfor gravimetric
+0.5 EC accuracy samplers.

Field barometer +1 mmHg Annually Same asfor gravimetric
resolution, samplers.
+

* Recertifications may be done in-house, by the manufacturer of the device, or by athird party.
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TABLE 16-2. CALIBRATION STANDARDSFOR PM,; CHEMICAL SPECIATION

SAMPLERS
QA Objective Listed Uncertainty Manufacturer Mode Number
Description of Calibration Acceptance for Calibration of Calibration of Calibration
Sandard Criterion? Sandard Sandard Sandard
Digital thermometer +05EC
Digital pressure gauge +0.7 percent®
Flow meters +2 percent

2 Acceptance criteria taken from page 1 of Element 16 in the Quality Assurance Project Plan for the PM, ¢
Performance Evaluation Program (U.S. EPA, OAQPS. February 1999).
bThe pressure criterion (x5 mmHg) is equivalent to +0.7 percent of atmospheric pressure (760 mmHg).
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17.0 Inspection/Acceptance for Supplies and Consumables

17.1 Purpose

This section establishes and documents a system for ingpecting and accepting al collection Ste supplies
and consumables that may directly or indirectly affect the quaity of the Speciation Trends Network
(STN) data. Documented inspection and acceptance criteriawill ensure the consstency of sampling
media and associated supplies and thus minimize their effect on analyte concentrations. The ingpection
and acceptance process is of utmost importance to data sets that will be compiled for years to detect
concentration trends. The quality of the supplies and consumables used in the STN laboratory is of
utmost importance to the quality of the data set. Sampling media and chemicals used to cdibrate the
andytica instruments are mgjor concerns. The STN |aboratory quality assurance project plan (QAPP)
should be consulted for details.

17.2 Critical Suppliesand Consumables
17.2.1 Field Sites

This section describes the supplies needed by the STN field sites. The choice of fidd supplies and
consumablesis, in part, dictated by the choice of speciation sampler. Table 17-1 lists the mgor items of
equipment needed for the STN. The State or loca office must keep an inventory of dl supplies and the
warranty period and certifications of equipment and can use Table 17-1 for this activity. Since
participantsin the STN are dso operating routine samplers for the mass PM,, ; Program, the cdlibration
and check standards may be used for the STN since they should meet the performance standards of the
STN.

The contract laboratory will care for and track the cassettes and modules used in servicing the sampling
and andysis needs of the Sites but will not carry them on its own inventory ligt.

As consumables run low or replacement purchases are required, the site operator will be responsible
for assgting in the procurement of these items by following the policies and procedures of the State or
local agency. The operator should purchase the same model equipment and spare parts and the same
consumables aswereinitidly acquired, unlesstold to do otherwise.

17.3 Acceptance Criteria

Sdection of mgjor pieces of capital equipment is based on the item’ s advertised specifications and
performance in anadyss of particulate matter and particulate matter extracts. Newly recelved field
equipment will be ingpected to ensure dl parts are present and undamaged. |f damage has occurred in
shipping, the shipping agent will be notified. All new equipment for field or laboratory use should carry
awarranty for a 6-month to 1-yr period
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TABLE 17-1. STN FIELD EQUIPMENT AND SUPPLIES
Quantity
per Site Vendor/
Operator Equipment and Supply Decription Catalog No. Make/Model No.
Speciation Sampling Equipment and Supplies
1 Transport cases for loose equipment, supplies
1 Speciation sampler
1 Speciation sampler operating manual
6 sets Filter cassettes or sampling modules for speciation
sampler
Tobe Denudersfor acid gases
determined
Custody and field data form for each sample run
Sampl e shipping containers/ice packs (from |ab)
Max./min. thermometer (if required)
Mounting Equipment and Tools
1 Tool kit
Calibration/Check Standardsand Related Equipment
1 Flow rate adapter (size depends on sampler brand)
lormore | Flow transfer standard (Chinook, BIOS, dry gas meter)
1 Pressure transfer standard (portable barometer)
1 Digital thermometer (or thermocouple calibrator)
SpareParts
O-rings, tubing, fuses, impactor oil (if applicable),
impactor filters (if applicable), compression fittings
Cleaning and Maintenance Supplies and Equipment
Distilled water in spray bottle
Lint-free cloths and lint-free laboratory wipes

Additiona warranty periods may be purchased; check equipment stated to be Nationd Ingtitute of
Standards and Technology (NIST)-traceable that is subject to wear and tear during use (for example,
temperature, pressure, and flow rate check devices) should be returned annualy to the vendor or an
appropriate metrology laboratory for cleaning, servicing, and recertification vs. NIST standards.

State and loca agency personned should use procurement logs for purchases of new equipment and
consumables. These logs should aso indicate whether the items were accepted or rgjected. In
addition, the laboratory and field personnel must keep an equipment inventory form that lists each piece
of equipment and its warranty dates. Section 15.0 of this QAPP contains the STN testing and
acceptance (T&A) checklist, which State agencies may find useful to accept or reject a new sampler
based on the operationd evauation steps given inthe T& A checkligt.



PM, . STN QAPP
Section No. 18
Revison No.: 4

Date: 6/00
Page 1 of 2

18.0 Data Acquisition Requirements (Nondirect Measurements)

This section identifies the types of indirectly acquired data needed for implementation and continuation
of the PM,, 5 Speciation Trends Network (STN). These data are obtained from nonmeasurement
sources and historic or concurrently acquired databases not under the direct control of the STN.

18.1 Acquisition of Nondirect M easurement Data

The STN will produce dmost dl required data through its own field and laboratory operations. Some
data, however, will come from outside the network. This section lists several such data sources,
consdersthe qudlity of the data, and gives cautionary notes.

18.1.1 Chemical and Physical Properties Data

Physicd and chemical properties data and vaues of fundamenta congtants are often needed in ambient
ar sudies. Examples of acceptable sources for fundamental units and constants and the relationships
between metric and U.S. or British unitsare

< Nationd Inditute of Standards and Technology (NIST) (available online a www.nist.gov)

< Internationd Organization for Standardization (1SO) (available online at www.iso.ch),
Internationa Union of Pure and Applied Chemigtry (IUPAC) (available online at
www.iupac.org), American National Standards Ingtitute (ANS!) (www.ans.org), and other
nationa and internationd standards organizations

< U.S Environmenta Protection Agency (EPA) (available online at www.epa.gov) sources

< Current editions of handbooks on chemistry and physics such as the Handbook of Chemistry
and Physics (CRC Press) and Lange’' s Handbook.

18.1.2 Sampler Operation and Manufacturers Literature

Important information is found in the manufacturers’ literature and operating manuas. Manudsfor the
speciation samplers, the devices used to verify a sampler’s proper operation (temperature sensors,
pressure gauges, and flow meters) and to calibrate it, data acquisition devices (Iaptop computers and
the programs they contain), and dl andytica instrumentation used in the |aboratory will be available.

18.1.3 Site Location Information

The highest priority objective of the PM, ; STN datais the development of common spatia and
seasond/annua compilations and digplays of the concentrations of fine particle congtituents across the
magjor urban areas of the country that can be used to determineif trend exist. Characterization of PM,, 5
condtituentsin rurd or regiona environments (especialy when data sets are combined with Interagency
Monitoring of Protected Visud Environments [IMPROVE] data) is dso possbleif some dtesarein
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trangport and/or background locations. To select the best locations for trends Stes (especidly any new
gtes), the network designersrely on severd externd sources of information to minimize the collection of
samples with components that are uncharacteristic of urban areas. Information about local emissons
sources will be needed, for example, to avoid locating a sampler too close to a particle source such as
achimney or an indugtrid vent. Information in State or local agency databases could be gppropriate,
but this information needs to be spot-checked for accuracy by visiting the proposed site and surveying
the immediate (within a 300-m radius) areafor hot spots of particulate emissons.
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19.0 Data Management

19.1 Overview

This section presents information on how field and andytica data for the PM,, 5 Speciation Trends
Network (STN) will be managed. It does not address any data sets obtained outside the network nor
does it include management of data that may be given in summary and interpretive reports. This section
addresses these data management topics: recording, transformation, transmittal, reduction, vaidation,
andyss, management, storage, and retrieval. For the latest detailed information, refer to the STN
Laboratory QAPP for chemica speciation of PM,, 5 filter samples.

Datafor the STN come from several sources at both the STN Laboratory and the reporting
organizations (ROs) that perform the field operations. The generd flow of data between organizations
isillugrated in Figure 19-1. This figure emphasizes the organizationa responsibilities, database
systems, and magjor operations. The STN laboratory, shown at the top of Figure 19-1, isresponsible
for integrating data from the various |aboratories with the shipping/receiving and chain-of-custody
(COC) information for the sample module sets provided to the ROs. After level O and level 1
vaidation, the data are sent monthly through the Delivery Order Project Officer (DOPO) to the
respective ROs for completion of data validation. The accepted data sets are then sent by the ROsto
RTI for upload to the Aerometric Information Retrieva System (AIRS) database.

The following list describes the data management activitiesin more detail. Thisligt is presented in
chronologicd order:

1. Presampling Laboratory Activities. This stage is conducted by the STN Iaboratory and
includes inputting weight values for the Teflon™ filters, filter lot acceptance test results, qudity
control (QC) information such as the background concentrations of analytes on blank filters,
and records of |aboratory temperature and humidity conditions during weighing sessions.
Secondly, information about shipping and COC are entered so that shipments of modulesto
and from the various ROs can be tracked.

2. Field Activities. These dataare initidly written on the custody and field data form (CAFDF)
and input by the STN laboratory to its database management system (DBMS). Itemsinclude
data on operation of the speciation sampler (sample identification numbers, volume collected,
ambient air temperature, sampling flags indicating nonstandard operation, and so on) aswell as
operator's notes that can be used for validating the data. All data necessary for the |aboratory
to calculate concentration values and to vaidate data will be entered on the form, which is
illugtrated in the field stlandard operating procedures (SOPs) contained in the appendices to this
qudity assurance project plan (QAPP).
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Figure 19.1 STN data flow overview

3. Postsampling Laboratory

Activities. The STN
|aboratory will enter the
andyticd chemidry datafor
particle mass, dements,
ions, and carbon species
into the DBMS in this
dstage. Datafrom QC
operations such asresults
of multipoint cdibrations
and linearity or gpan checks
and andysis of duplicate
samples, split samples,
blanks, and spiked samples
are also entered.

Data Validation at the

STN Laboratory. Data

vaidation will be carried
out at both the STN
laboratory and at the ROs.
The STN laboratory will
baseitsvaidation on
CAFDF forms, shipping
records, and anaytical
QA/QC information.
These activitiesare
explained in Section 22.0
of this QAPP.

5. Data Reporting to the DOPO. The STN laboratory will transmit its vaidated data monthly to
the DOPO, who will pass the hardcopy and electronic data sets to the gppropriate ROs. Data
from the laboratory and field are combined &t this stage of operations and expressed in terms of
concentration units such as micrograms per cubic meter (ug/n?) of air. The electronic data set
will bein the AIRS format and accompanied by a QC report that further describes the flagging

of the data.

6. Data Validation Activities at the ROs. The ROswill further vaidate the data sets at levels 2
and 3, based on itsinterna records, andytical results of collocated sampling, and additiond
screening tests. These activities are described in Section 22.0 of this QAPP.
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19.2 Data Management Activitiesat the STN Laboratory

Data management activitiesin the STN laboratory are described in the QAPP for laboratory anaysis of
PM,  filters.

19.3 Data Management Activities at the RO

This section describes in more detail the data management activities and responsibilities of the ROs.
These data management activities should be conducted in accordance with the recommended practices
for data management described in Section 19.4.

19.3.1 Shipping and Receiving Records

The first stage of data management activities a the RO begins with receipt of a sampling module set
containing a partially completed custody and field data form (CAFDF). The RO should record
whenever a st of sampling modulesis recelved or shipped. Recording the following information in the
RO's shipping/receiving area is recommended:

Before Sampling:

< Date an unexposed set of sampling modulesis received

< Site and sampling date that the module set is to be used

< Condition of the shipping container (if the container was damaged in shipment, the STN
laboratory should be natified through the DOPO)

<  Warehousing areg, if the set of sampling modulesis not to be picked up immediately

< Person to whom the set of sampling modulesis released for ingdlation at the monitoring Site
(the Site operator or someone who will drop the modules at the Site)

After Sampling:
< Person bringing the exposed sat of sampling modules back to the shipping area
Site and sampling date that the sampling module set was exposed
Condition of the modules and the externd shipping container
Whether the ice substitute was precooled as required
Federa Expressair bill number and destination (the STN |aboratory's address should be
pre-printed on air bills supplied in each module =)
Date and time that the cooler package was sent
< One copy of the multipart CAFDF should be retained by the RO and checked to ensure
that dl information is complete and legible.

N N NN

N

These shipping and receiving records may be necessary references in case there is a discrepancy later
in data atribution. Each RO should develop its own system for maintaining shipping and receiving
records.
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19.3.2 Custody and Field Data Form

The custody and field data form (CAFDF) is shown in the sampler-specific SOPs in Appendix A and
in Section 12.0 to this QAPP. Thefield operator is responsible for filling the form in fully, completely,
and accuratdly. The handwritten notations on the form are the only source that the STN Iaboratory will
have for critical information, induding the following:

< Site/date that sampling actualy occurred (usudly preprinted on the custody and field data
form, but the operator may indicate changes)

Tota volume(s) sampled for each of the sampling channdls

Average temperature(s), flow(s), barometric pressure, and so on during the sampling
period

Actud sampling time

Data vaidation flags issued by the sampler

Information about any field and/or trip blanks induded with the set of sampling modules
Operator's name and free-form notes.

N N

N N NN

The CAFDF will be formatted so that there is a specific space for each item above and will be
customized for the different speciation samplersto be used in the STN program. The operator will
repack the exposed modules and return the top copy of the CAFDF in the cooler package. The
operator is respongble for kegping the middle copy of the CAFDF and returning it to the designated
person at the RO for filing and later use in data vaidation.

19.3.3 Data Management Activitiesduring Data Validation by the RO

Approximately 30 to 60 d after sampling has occurred, the DOPO will give each RO a data summary
and QC report prepared by the STN laboratory. The data summary will include an eectronic file of
partidly validated AIRS-formatted data that will require further vaidation by the RO. The STN
laboratory will have performed the following level 0 and leve 1 vdidations on the delivered data:

< Dataatribution and COC verification
< Vdidation of |aboratory andytica data
< Screening for data input/output problems.

Refer to Section 22 of this QAPP, the STN laboratory QAPP and its accompanying data management
SOPsfor afull description of the data validation procedures that it will apply and the checklist to be
used.

The QC report delivered with the data file will include the following information that the RO will need in
order to complete the data vaidation:
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< Datarecords with missing or uncertain atribution or COC informetion (principdly the
ste/date of exposure or defective COC)

< Datarecords marked questionable or invalid due to sampler data flags

< Datarecords marked questionable or invaid due to |aboratory problems

< Datarecords marked as possible outliers as aresult of data screens applied by the STN
laboratory.

The RO will useitsin-house records to examine data that have been flagged for attribution, sampler
flags, and outliers. It is possible that other data such as operator's notes, shipping/receiving records,
and QA/QC records can be used to vaidate the questioned data. There is usudly little that can be done
if ameasurement is flagged due to alaboratory problem. Questions about flags applied by the STN
laboratory should be sent through the DOPO.

After reviewing the STN laboratory's QC information, the RO must perform further vaidation on the
data set.

The specific procedures used for data validation are described in Section 22.0 of this QAPP. Data
handling methods and means for ensuring correct inputs/outputs during data handling are described in
Section 19.4.

19.3.4 Reporting Datato AIRS
After the data set has been findlized, each RO isrespongible for returning the data set to the STN

laboratory for reporting to AIRS. The DOPO should be notified whenever afindized data st is
tranamitted to the STN |aboratory for AIRS reporting.

19.4 Recommended Data M anagement Practices

This section describes recommended data handling practices that are gpplicable to the STN laboratory
and to the ROs. It is expected that al organizations participating in the STN program will follow EPA
guidelines such as good automated laboratory practices (GALPS).

19.4.1 Manual Data Entry

Manudly entered datawill include entries from the CAFDFs and chemical andydt's notes and
calculated concentrations for certain analyses. Hand-recorded data must necessarily also be manudly
entered. The following techniques apply to manua data entry:

< 100 Percent Data Verification on Input—Manualy entered data will be reviewed,
preferably by a different operator before it is committed to the database. Analytical data,
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however, may be entered and proofed by the andyst who is responsible for generating the
data. Large amounts of dataentered in bulk, such as a group of custody and field data
forms entered by a data clerk, will be verified by duplicate entry in which two clerks enter
the same data. The two sets of inputs are then compared and discrepancies are resolved.
Thisis one of the most cogt-effective methods for entering large amounts of data with
extremely high accuracy.

< Range Checking—Many parameters lend themsalves to checking for reasonable range
during or after datainput. Thistype of checking is frequently very useful for manua entry
into screen forms to catch misplaced decimal points, incorrect units, and omitted or extra
digits.

19.4.2 Electronic Data Entry

The data sets sent from the STN [aboratory to the ROsin eectronic format will be ddivered in AIRS
format. The data set will be visudly reviewed before the file is dlosed and transmitted to the DOPO.
No further checking of dataintegrity will be done for dectronic file transfers because these are internaly
vdidated by the tranamisson medium.

The Ste operator will download afull set of information retained in the memory of the speciaion
sampler by use of a download program and alaptop computer or data transfer device connected to the
sampler’ s RS232 port. The diskette will be retained by the Site operator. No further checking of data
integrity will be done for eectronic file tranfers because these are interndly vaidated by the
transmisson medium. However, any information entered by the Site operator (AIRs code, filter
numbers etc.) should be checked.

19.4.3 Sample and Data Tracking

Within the STN laboratory, alaboratory information management system will track the cycle of activity
for any filter for any sampling date and provide the history and present status of each sample. Analytica
sampleswill beinterndly tracked using a batch-oriented interna CO form. Module sets sent from the
STN laboratory to the ROs will be tracked in the |aboratory's database system. These processes will
be described further in the STN laboratory QAPP and the data management SOP.

Each RO must aso develop methods for tracking, shipping, and receiving data and for filing custody
and field data forms, audit reports, and other STN-related paperwork. These records may be
hardcopy or eectronic, at the organization's discretion. Adoption of procedures smilar to those
dready in use for other programs such asthe nationd ar monitoring station (NAMS) is encouraged.
Recommendations for file retention of documents and records are given in Section 9.0 of this QAPP.
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19.4.4 Data Recording, Security, and Archiving

ROs and the STN laboratory should address data security in their data management processes for STN
and other reportable environmenta data. ROs should implement practices such as the following (or
equivaent):

< Organizations must perform regular backups of the STN database.

< Asinsurance againg fires and other problems affecting an entire building, backup sets
should be kept off-site.

< Weekly full backups of the database, with nightly incrementa backups of changed
information, are recommended (at a minimum).

< Use of passwords should be required and enforced. Passwords should be issued to each
individual user of the data system that contains the STN data.

< Did-in modem access to computers or networks containing unreleased STN data should
be password-restricted, if possible, to authorized users.

< Accessto unreeased STN data should be restricted to personnel working on the STN

program.

Archiva of raw data and other program information is important because it dlows the processng and
vaidation of questioned data items to be reconstructed in the event of challenge or for research
purposes. Table 19-1 summarizes the data and records that must be retained by the STN laboratory
or RO for the life of the contract or for aterm of 5 yr, unless otherwise specified by EPA. The
Location or Respongbility column describes atypicd location where such information is often stored;
however, it may be preferable to store some information in amore centralized location. Laboratory
data records should be stored in a secure location with limited personnel access and with protection
againg fire and natural disasters or with suitable backup copies stored separately.

19.5 Data Validation
19.5.1 Validation Checksand Procedures

Data vdidation is acombination of checking that data processing operations have been carried out
properly and of monitoring the qudity of field and |aboratory operations. If aproblem isidentified, the
data can be corrected or invalidated, and corrective actions can be taken to prevent its recurrence.
Thefollowing consderations relative to data management practices during deta validation will gpply:

< Hagsdenoting error conditions or QA status will be associated with each observation
down to the level of individua andyses, but flags must never overwrite the data values so
that recovery and review of the origind datawill be possible. However, if avaueis
deemed invadid, based upon associated flags and other evauations, a null data code will be
subdgtituted for the origing vaue during entry to AIRS.
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TABLE 19-1. LABORATORY DATA RECORD ARCHIVAL SUMMARY

>

o)

®

o)

Typeof Record ﬁ 8 Data Archival Location or Responsibility
Completed custody and field dataforms T | T | Lab: sample handling and archival
laboratory; RO: STN Manager'sfiles

Shipping records T | T | Shipping department files
Internal custody forms T Sample handling and archival laboratory
Analytical and weighing raw dataand instrument | T Weighing laboratory files
traces
Analytical and weighing control charts T Laboratory files
Weighing room environmental records T Weighing laboratory files
Certificates for al equipment and materials T | T | Laboratory or QA Officer'sfiles
standards (e.g., NIST or manufacturer's certificate)
Instrument calibration and QC records T | T | Laboratory or QA Officer'sfiles
Instrument maintenance and service records T T | Laboratory or field organization's files
Audit trails generated during data validation T T | Dataprocessing department'sfiles
QA records, including audit checklists and audit T | T | QAfiles
reports
Copiesof al partially validated data sets sent from | T STN Laboratory Program Manager'sfiles
the STN laboratory to the DOPO
Copiesof al fully validated data sets sent from T | RO STN Manager'sfiles
the ROsto AIRS
Purchasing records related to the STN program T STN Laboratory Program Manager'sfiles
Correspondence with the DOPO, including T | T | RO: STN Manager'sfiles
consolidated sample requests Lab: Program Manager'sfiles
Correspondence and business records with T Program Manager'sfiles
subcontractorsinvolved with the STN
Training records T T | Program Manger'sfiles

< Datavaidation must include 100 percent manua review of both flagged and unflagged
data A qudified reviewer, such asaqudified andys or the QA Officer, should examine
each entry for reasonableness before it is reported out of the organization.

< Completeness checks of the data set must be included in the validation system. Thiscan
sometimes be automated, particularly for within-record checks. The RO should verify the
completeness of the data set created by the STN laboratory by checking that all exposures
have been accounted for by comparison with its custody and field data forms and other

records.
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< Anaudit trall is strongly recommended to document al changes made to the data set during
vaidation operations. Audit trails are described later in this section.

Table 19-2 summarizes the validation checks gpplicable to the STN data sets.

Refer to Sections 22.0 and 23.0 of this QAPP for specific data validation procedures to be applied.
Validation procedures applicable to the STN |aboratory are described in the |aboratory QAPP.

TABLE 19-2. VALIDATION CHECK SUMMARIES

Electronic
Transmission and Automated
Typeof Data Check Storage Manual Checks Checks
Data parity and transmission protocol checks U
Datareview
Date and time consistency U
Completeness of required fields U
Range checking U
Statistical outlier checking U
Manual inspection of charts and reports U
Sampl e batch data validation U

19.5.2 Data Flagging

Asaresult of data validation, individud itemswill be marked by avariety of vaidation flags that
generdly indicate that the item is suspicious or invalid. Invalid data should not bereported to
AIRS. The STN laboratory database may contain a superset of the AIRS flags for internd useto
facilitate QC reporting; however, these flags will be mapped onto the set of gpproved AIRS flags
before they are released from the |aboratory.

This section will be updated to include a summary of AIRS data flags after the parameter codes
for PM, 5 chemical speciation data have been issued by EPA.

19.5.3 Audit Trails
The audit trail is an important means for documenting changes to a data st made during vdidation. The

audit trail isimportant for establishing the reason for data changes, the authority under which the change
was made, and the data values before and after the change was applied. Organizations are strongly
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urged to implement audit trails for the STN program. Typicd reasons for making audit trall entries
include the following:

N N NN

Corrections of datainput due to human error

Application of revised cdibration factors to sample results from an andytica run queue
Addition of new or supplementary data

Flagging of datatha are invalid or suspect based on manud examination or automated
vaidation of the data

Logging of the date and time when automated data vaidation programs are run (thisisan
instance when the audit trail entry is not record-specific).

Audit trail records usudly include the following fields:

N NN NN

Operator’ sidentify (identification code)

Date and time of the change

Table and field names for the changed datum

Complete identifying information for the item changed (date, time, and so on)

Vaue of the item before and after the change (or image of the entire record before and
after the change).

19.6 Data Transformations

Cdculaionsfor transforming andytical datain units of mass per filter or mass per volume of extraction
solution to concentration units are relatively straightforward. Table 19-3 summarizes transformations
applied to analytical data to produce volume, mass, and concentration deta.

TABLE 19-3. RAW DATA CALCULATIONS

Parameter Units Conversion type Equation
Volume of air m Calculated from average flow rate (Q,,,) in L/minand V, = Qg Xt x 10°
sampled through total elapsed sampling time, t, multiplied by the unit
filter conversion (/L)

Total massonfilter | ug Calculated from filter postsampling weight (M) and M,s=(M;-M,) x 1C°
M,5) filter presampling weight (M) in mg, multiplied by the

unit conversion (pLg/mg)
PM, ¢ ug/m® | Calculated from laboratory dataand sampled air CPM, =M, /V,
concentration volume
(CPM )

NOTE: Table 19-3 is applicable to the general categories of analytes to be produced by the
STN program. Calculations within these categories are similar. Sandard calculations such as
unit conversions and equations for calculating standard statistics are not provided. Calculations
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involved in instrument calibrations are described in the respective SOPs and operating manuals
for the PM, 5 speciation sampler.

19.7 Data Transmittal

Transmittal of data occurs when one person or location transfers data to another or when dataare
copied from one form to another. Examples of data transmittal include copying entries from a notebook
to adata entry form, keying information from a handwritten data entry form to a computer file, and
transferring data e ectronicaly via telephone or computer network connections.

Table 19-4 summarizes data transfer operations and the QA measures applied to ensure accurate and
complete trandfers into the organization's database management system.

19.8 Data Reduction

Data reduction is the process of aggregating and summarizing results so they can be understood and
interpreted. Examples of data reduction products are

< Average PM, ; mass or species concentration

< Accuracy, bias, and precision statistics based on accumulated Federa Reference Method
(FRM) and speciation sampler data

< Data completeness reports based on the number of valid samples collected and analyzed
during a defined period of time versus the expected number of samples.

19.9 Data Analysis

Management of data anadys's techniques and products is beyond the scope of the STN field or
laboratory QAPP. Management procedures will be developed by data andysis participants.

19.10 Data Storage and Retrieval

STN laboratory data storage and retrieval techniques are described in the laboratory QAPP and
SOPs.

Data storage and retrieval techniques for the ROs should be described in their system documentation or
through in-house SOPs devel oped for the STN program. Documentation of data storage and retrieval
should include a summary of the type of data, the media on which they are stored, security measures for
safeguarding the data againgt destruction and access by unauthorized persons, and the retention time for
the data
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TABLE 19-4. DATA TRANSFER OPERATIONS
Description of Data
Transfer Originator Recipient QA Measures Applied
Keying weighing data Laboratory analyst Laboratory analyst 100 percent review;
and chemical analysis (handwritten data forms) (enters datainto the random checks by the QA
resultsinto the STN database using screen Manager or staff
laboratory's database forms)
Electronic datatransfers Between computers or - Parity checking;
over networks transmission protocols;
test messages
Filter receipt, custody and | Site operator Laboratory data clerk Filter numbers are
field data forms verified; data checked for
completeness and
accuracy; duplicate key
entry for custody and
field dataforms
Verifications/calibrations | Field auditor; field site Laboratory data clerk Field dataentries are
and audit data operator checked by field operator.
C Field site sampler laboratory auditor; Laboratory data checked
C Laboratory instruments | laboratory analysts by laboratory supervisor
and spot-checked by QA
staff
AIRS data summaries Laboratory dataclerk and | AIRS(EPA) (viathe Entries checked by
data supervisor DOPO) laboratory data clerk and
data supervisor; OAQPS
QA Officer
Finalized AIRS data STN laboratory AIRS Checked by the
summaries laboratory’ s Program
Manger or gA Officer

The contract laboratory will reduce data consistently to an agreed upon format in order to
upload it to AIRS. Each RO may choose to develop additional data reduction procedures for
data interpretation to assist with data validation and reporting of its own data. Development of
unified procedures to be applied across the STN is encouraged. EPA Office of Air Quality,
Planning and Standards (OAQPS) will assist in coordinating the devel opment of such
procedures. Smplereports are easily generated using a PC equipped with a modern spreadsheet
program such as Microsoft Excel® or Lotus® or with a more specialized statistical package such
as SAS®.
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20.0 Assessment and Response Actions

20.1 Types of Assessments
The following types of assessments will be performed by the Speciation Trends Network (STN):

Management systems reviews (MSRS)
Network reviews

Technica systems audits (TSAS)
Performance evauations (PES)

Audits of dataquality (ADQS)

Data quaity assessments (DQAYS)

N N N N N AN

MSRs are described in Guidance for Preparing, Conducting, and Reporting the Results of
Management Systems Reviews (U.S. Environmenta Protection Agency [EPA] Publication No. EPA
QA/G-3). TSAs, PEs, and ADQs are described in Guidance on Technical Audits and Related
Assessments for Environmental Data Operations (EPA Publication No. EPA QA/G-7). DQAs are
described in Guidance for Data Quality Assessment (EPA Publication No. EPA QA/G-9).
Information in these documents follow the specifications and guidance given in the American Society for
Qudlity Publication ANSI/ASQC E4-1994.

20.2 Assessment Frequency

Assessments will be performed at the frequency described in Table 20-1.

TABLE 20-1. ASSESSMENT SUMMARY.

Assessment Organization Assessment
Type Responsble Frequency Reporting/Resolution
MSR OAQPS in conjunction Once every 3 years OAQPSto Regiona Air Division

with EPA Quality
Assurance Division

Network EPA Regional Office Annualy Regional EPA to State and Local Agencies
Review
TSA EPA Regional Office Once every 3 years Regional EPA to State and Local Agencies
PE EPA Regional Office Annualy Regional EPA to State and Local Agencies
ADQ EPA Regional Office Once every 3 years Regional EPA to State and Local Agencies
DQA OAQPS Monitoring Annually QA Division to Air Monitoring Division

Division
|




PM, . STN QAPP
Section No. 20
Revison No.: 4

Date: 6/00
Page 2 of 7

20.3 Acceptance Criteria

Assessments will be based on the acceptance criteria to be developed based on the DQOs and findings
from the 12-gte mini-trends network. Figure 20-1 outlines the TSA acceptance criteriafor field and
laboratory operations for the gravimetric portion of the STN.

20.4 Assessment Schedules

TSAsfor the 12-gte mini-trends network will be conducted between 3 to 6 months of the start of
sampling. TSAsfor theremaining Stesin the full PM, s STN will be conducted within 1 year of the
dart of sampling.

20.5 Assessment Personnel

Assessors should have aminimum of 4 years full-time gppropriate and practical experience (not
including training) in air quaity monitoring, including a leest 2 yearsin quaity assurance activities.

Lead assessors should have assessment, technica, and quality system experience. Other assessment
team members a'so may have such experience, or they may have only technica experience and
currently be receiving assessment and QA training.

Lead assessors should have knowledge and understanding of the gpplicable environmenta statutes and
regulations. They should be familiar with EPA management systems and with the organizationa and
operating procedures for environmenta data collection. L ead assessors should have aworking
knowledge of the technical assessment techniques for examining, questioning, evauating, and reporting
environmenta data operations and for following up on response actions. They need to understand the
assessment planning process. They aso need technical understanding of the PM, 5 STN. In generd,
they need to be able to evauate the PM, 5 STN's scope of work, its management system structure, and
its operating procedures and to judge the PM, s STN's adequacy compared to this QAPP.

Assessment team members should be familiar with technica assessment concepts and techniques and
with the structure and operating procedures for environmenta data collection. They should have
technica knowledge of the PM, s STN. Depending on the scope of the technica assessment,
assessors may heed to meet additiona quaifications, including hedth and safety requirements.

Technica specidists, who have specidized knowledge of PM, s STN and basic knowledge of
assessment techniques and procedures, may participate in assessments. They may need basic training
in assessment techniques and procedures. Under the direct supervison of the lead assessor, they may
help prepare the technicd portions of assessment checklists and may conduct the technica portions of
an assessment. They can verify findings and observations that are made by other assessment team
members concerning any speciaized technica aspects of the PM, 5 STN.
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Three generd standards for assessors are as follows:

<

The assessors assigned to conduct a specific assessment should collectively possess
adequate professond proficiency for the tasks required. This standard places
responsibility on the assessors organization to ensure that the assessment is conducted
by assessors who collectively have the technica knowledge and assessment skills
necessary for the assessment. This standard applies to the assessors as a group, not
necessaxily to every individual assessor.

The assessors should be free from persona and externa barriers to independence,
organizationaly independent, and able to maintain an independent attitude and
appearance. This standard places responsbility on the assessors organization and on
individua assessors to maintain independence so that assessment findings will be both
objective and viewed as objective by knowledgeable third parties.

The assessors should use due professond care in conducting the assessment and in
preparing related reports. This standard places responsibility on the assessors
organization and on individual assessors to follow dl applicable sandards in conducting
asessments. Assessors should use sound professiond judgment in determining the
standards that are to be applied to the assessment.

The authority and independence of assessors, and the limits on their authority, must be clearly defined in
the organization's quaity documents. Assessment personnd should have sufficient authority, accessto
programs and managers, and organizationd freedom to

<
<

Identify and document problems that affect quality;

Identify and cite noteworthy practices that may be shared with others to improve the
qudlity of their operations and products;

Propose recommendations (if requested) for resolving problems that affect quality;
Independently confirm implementation and effectiveness of solutions, and

When problems are identified, provide documented assurance (if requested) to line
management that further work performed will be monitored carefully until the
deficiencies are suitably resolved.

Prior to an assessment, it isimportant to establish whether the assessors have the authority to stop or
suspend work if they observe conditions that present a clear danger to personnd health or safety or that
adversely affect data qudity. If not, assessors need to know what communication they may be required
to have with the authorized officia who can stop work. Safety is paramount; no assessments will be
made in any unsafe conditions.
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20.6 Assessment Reports

The product of an assessment is awritten report. The objective of the report isto communicate
assessment findings to the proper levels of management in EPA and the assessed organization. The
report must include

< Assessment/review title and number and any other identifying information;

< The lead assessor, assessment team members, and the management and key personnel
of the assessed organization;

< Background information about the PM,, s STN activity being assessed, the purpose and
date(s) of the assessment, the particular parameter evaluated, and a brief description of
the assessment process,

< Summary and conclusions of the assessment and proposed response actions; and

< Attachments and appendices that include dl evauation and finding information.

Typicaly, two reports are produced: the draft findings report (DFR) and the final report (FR). The
lead assessor is responsible for producing the DFR and should organize the work to get the report
written during the audit debriefing that should occur at the end of the audit. In this case the DFR might
amply be alisting of the positive findings as well as the findings that call for some corrective action. A
full DFR should be written with 15 working days of the audit.

The DFR will be submitted for review by the EPA Speciation QA Manager (QAM) and the EPA
project officia. The EPA Lead Assessor will send the DFR, through the EPA project officid, to the
assessed organization for its comments. The assessed organization should be given the maximum
opportunity to respond to the DFR. This response should address the findings and discuss how any
response actions will be resolved. If the assessed organization disagrees with the findings, the response
can contain arebuttal. Upon receipt of this response, the lead assessor should determine if the
response adequately addresses the findings, if afollow-up assessment is required, and when it is
appropriate to close out the assessment.

After the assessad organization's comments have been addressed, the FR should be prepared. The FR
should be smilar in format to the DFR and should be based on the DFR. Typicaly, the assessed
organization's response will be integrated into the summary of findings and response actions sections.
The lead assessor is respongible for correcting any findings that are demonstrated to be incorrect by
objective evidence to the contrary supplied by the assessed organization. Opinions of the assessed
organization that differ from those of the assessors are not vaid reasons to dter the report. The FR
should be submitted to the EPA Speciation QAM and copies should be sent to the EPA project official
and to the assessed organization.

Documentation for TSAs and network reviews will be archived at the EPA Regiond Offices and
tracked using the Aerometric Information Retrieval System (AIRS). The results of MSRswill be on file
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in EPA’s Monitoring and Quality Assurance Group (MQAG) within the Emissons, Monitoring, and
Andyss Divison (EMAD), which is ultimately respongible for implementing the PM,, 5 monitoring
network.

20.7 Implementation of Response Actions

After an assessment, any necessary reponse actions should be timely and effective. In certain cases, it
may be necessary to perform response actions as quickly as possible. Such cases may include adverse
impacts on data quality and thrests to personnel hedlth and safety. Verba approva from responsble
parties suffices under these conditions.

EPA’s Office of Air Quality Planning and Standards (OAQPS) uses a response action form to
document any nonconformances that require actions and the resolution of them. Thisform includes the
sgnatures of the individua identifying the need for response action, the EPA project officid, the EPA
Speciaion QAM, and the individua responsible for implementing the response action. The problem
requiring response action, the proposed response action, and the gpproach for eva uating the response
action should be described.

Response actions encompass immediate actions to eiminate problems such as errorsin cdibrations,
weighing, and other internd procedura problems and long-range response actions indtituted to improve
overdl data qudity. Management of the assessed organization responsible for the assessed activitiesis
responsible for ensuring that effective and timely response actions occur.  The response actions should
address the following:

Measures to correct each nonconformance,

Identification of al root causes for sgnificant deficiencies,
Determination of the existence of Smilar deficiencies,

Response actions to preclude recurrence of like or smilar deficiencies,
Assgnment of response action responsibility, and

Completion dates for each response action.

N N N N NN

Management of the assessed organization should implement the response actions and provide objective
evidence to EPA of the effectiveness of the correction. Once such objective evidence is received, the
assessment will be closed unless areassessment is planned. In some cases, the assessment team may
be needed to confirm the successful implementation of response actions.
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21.0 Reportsto Management

This section describes the type, content, distribution, and frequency of submission of qudlity assurance
(QA) reports for the PM, 5 Speciation Trends Network (STN). Regular QA reporting to management
serves the following needs:

< Documentation of adherence to schedulesfor delivery of equipment, data, and reports

< Documentation of deviations from approved QA and standard operation procedures
(SOPs), and the impact of these deviations on data quality

< Anaysis of the potentia uncertainties in decisions based on the data.

Section 21.1 discusses how QA information for the new STN sampling sites, as part of the NAMS
network, will be reported along with other NAMS QA data by the reporting organization. Section
21.2 describes additiona QA reporting and information sources that are applicable to the STN
sampling Sites during the implementation phase of the program.

21.1 NAMS Reporting

As part of the NAMS network, the STN must adhere to basic reporting schedules, as described in the
Quality Assurance Handbook for Air Pollution Measurement Systems Volume I, Part 1, Section
16 (EPA 454/R-98-004, August 1998). The handbook should be consulted for recommendations and
suggestions regarding report preparation and formats. Table 21-1 lists standard QA reports to
management that are applicable to the STN. A reporting organization may have other reportsto add to
thelist or may cregte reports that are combinations of those listed in the table.

Corrective Action Reports—Corrective Action Reports (CARS) for the STN should be modeled on a
reporting organization's existing CAR system, if possible. The CARs themsdves are typicdly retained
by the organization, but summaries and narratives based on CARs should be included in the annua QA
report to management. The CAR fileis aso subject to system audit to ensure that the file is being
maintained and that CARS are being turned in and acted upon as needed.

Control Charts—The control chart is primarily atool used interndly to maintain control of an
organization’s quality sysems. Each reporting organization should define a control charting program
that meetsits needs. Some congderations are as follows:

< What parameters should be charted? For the STN field program, regular flow checks
againg a standard reference device and temperature sensor or transducer output in
response to a standard input should be considered for charting.

< How frequently to chart? Each measurement of the same standard or reference should be
charted. Avoid mixing results obtained from different sandards on asingle control chart.
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TABLE 21-1. QA REPORTSTO MANAGEMENT FOR STN
Suggested Reporting Frequency
As
Type of Report Contents Report Author Required Monthly Quarterly Yearly
Corrective Description of problem; | EPA Regional
Action recommended action; Office ée
Request feedback on resolution
Control Chart Repetitive activity; plot | STN site
of control limitsvs. operator or
time. Update whenever | State/local . .
anew check or Agency € €
calibrationis
performed.
Self- Summary of internal State and
Assessment technical systems Local
Results audit, audits of data Agencies
quality, and . .
performance evaluation € €
results;
recommendations for
action, as needed
Independent Summary of external EPA Regional
Assessment technical systems Office
Results audits, audits of data
quality, and
performance e e
evaluations; corrective
actionsiif
unsatisfactory results
(out of limits)
Data Set Noteson Level 2 and State and
Review Level 3 datavalidation; Local &
actions taken to correct | Agencies
or sequester data
Annual Executive summary. EPA Regional
Quality Precision, bias, and Office
Assurance system and é
Report to performance audit
Management results.

< How to caculate contral limits? Parameters may be assessed againg fixed limits rather
than by datisticaly derived limits. Variaions are frequently encountered (for example,
certan parameters may have only one control limit).
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< How often should control limits be recalculated? Statigtical control limits should be
caculated as soon as there are enough observations to make areliable sample. Seven or
eight observations are often sufficient. Control limits should not be reca culated too often.
For a parameter thet is charted monthly or quarterly, annud recaculation of control limits
should be sufficient.

< Wha if thereisasgnificant process change? Any significant change, such as replacement
of astandard or mgjor overhaul of the instrument, may be reason to restart the control
charting process. This means that existing control limits may not gpply to subsequent
observations, and it is necessary to collect anew set of datafor caculating revised control
limits

Salf-Assessment Results—STN samplers should be subject to interna technical systems audits, audits
of data qudity, and performance evaduations by State and locd agencies like dl other monitoring
equipment a2 NAMS sites. If problems are found, corrective actions should be initiated immediately
and documented using the CAR process. Results of self-assessments should be summarized in the next
annua QA report to management. Unsatisfactory results and corrective actions should be discussed.

| ndependent Assessment Results—Under the STN, externa technicd system audits, audits of data
qudity, and performance evauations may be conducted by a variety of authorities including EPA
Regiond Offices, particularly during the initial phases of network operation. If deficiencies are found,
corrective actions should be initiated and documented. Recommendations and corrective actions should
be discussed in the annua QA report to management.

Data Set Review— Following Level 0 and Leve 1 data vaidation by the STN Laboratory, chemica
species concentration data will be sent to the State and local agencies for review. Upon acceptance of
thelevel 0 & 1 datait will be entered into AIRS data base. State and local agencies will perform
Leve 2 and Levd 3 data vdidation and will report the results of the vaidation in the annud QA report
to management. These two data validation levels are defined as follows:

* Levd 2 datavdidation involves comparisons with other independent data sets for externa
congstency. These comparisonsinclude, for example, intercomparing collocated
measurements.

» Levd 3vdidation involves amore detailed andyss as part of the data interpretation
process when inconsstenciesin analysi's and modding results are found to be caused by
messurement errors.

Quality Assurance Report to Management—The annua QA report to management is akey synopsis
of an organization's operations. It should include an executive summary of dl activities, adetailed
summary of accuracy and precision achieved; and discussion of outstanding problems, CARs, and audit
findings. STN samplers should be discussed specificdly with regard to achieving the measurement
qudity objectives (MQOs) for tota error defined in Section 7.0 of this quality assurance project plan
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(QAPP). Becausethe STN isanew effort, systematic problems should be highlighted so that
corrective actions can be taken at a networkwide level.

Information about the STN monitoring sites operated by an organization should be an integra part of
the annua QA report to management. The QA handbook recommends the following genera content
for the annua QA report to management:

< Executive summary—ashort section summarizing the report. 1t should contain a checklist
graphic showing how the reporting organization has met its qudity gods during the reporting
period.

Network background and present status

Data quality objectives for measurement systems

QA procedures

Results of QA activities

Recommendations for further QA work, with suggestions for improving performance and
fixing problems with equipment, personnd training, infrasiructure needs, and so on.

N NN NN

21.2 Additional Quality-Related Reportsfor the STN

The primary additiona qudlity-related report for the STN isthe STN Sample Request. Success of the
STN iscriticaly dependent on planning and communications among the reporting organization, the
Ddlivery Order Project Officer (DOPO), and the STN Laboratory. Because the |aboratory is
respongble for distributing filters and sampling modules on an extremely tight schedule, it must know
monitoring schedules and filter requirementswell in advance. This is done through the STN sample
request process. Accurate sample requests must be transmitted to the STN Laboratory no less than 3
monthsin advance. Ordering the correct number of filters and other media can be alengthy process
becauise some manufacturers require saevera months for the specid filter conditioning required for STN.
Firing of quartz filters and conditioning of nylon filters can take extratime if done a the STN
Laboratory.

The format of the STN Sample Request Form  will be developed by the DOPOs, EPA/OAQPS, and
the STN Laboratory. Each sample request should provide the following information for each Ste, & a
minimu;

Aerometric Information Retrieva System (AIRS) site code

Name and address of the STN sampling site

Name and address of reporting organization

Name, telephone number, and e-mail address of reporting organization's administrative
contact for the STN program

Name, telephone number, and e-mail address of STN site operator

< Addressfor recelving unexposed module sets

N N NN

N
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< Number of STN samplers operated at the Site

< Typeof STN sampler(s) (i.e., manufacturer and model number)

< Summary of filters and denuders to be used and andytes to be determined (the normal
configuration for each monitor type will be sent unless exceptions are specified in the
request; these exceptions include extra sampling channdls, filter types, and so on)

< Any specid requests, such as "extra’ modules for the reporting organization's quaity control
(QC) program

< Scheduled dates of sampling (specific dates are necessary, not "1-in-3" for example)

21.2.1 STN Sample Request Changes

Because the sample requests are made severa months in advance, a reporting organization may need to
make changes to previoudy submitted requests before the sampling date. This could occur because of
asubdtitution of a different sampler model, change of shipping address, addition of filter channds, and
so on. Inthiscase, the DOPO will beinformed immediately so that the STN Laboratory can be
notified of the change. Small changes can usualy be accommodated, but changes involving subgtantialy
more filters (e.g., going from every-third-day sampling to daily sampling at a dte) might require
ggnificant lead time for the STN Laboratory to accommodate.
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22.0 Data Review, Validation, and Verification Requirements

This section describes the verification and vaidation process, which is used to decide the degree to
which each dataitem has met gpplicable quality specifications. The specific requirements for
verification and validation will be developed by estimating the potentia effect that each error component
may have on the usability of the associated data item, its contribution to the quality of the reduced and
andlyzed data, and its effect on attainment of the data quaity objectives (DQOS).

Verification and vaidation are not the same as data qudity assessment (DQA) or evauation of the
DQOs, processes which are described later in this quality assurance project plan (QAPP). Only after
the data set has been verified and vaidated can it be fully assessed and/or used to address the specific
scientific and regulatory questions embodied in the DQOs.

After the data set has been subjected to the verification and validation process, it is reported to the
Aerometric Information Retrieval System (AIRS) by the STN Laboratory. Data vaidation reports
should be included in regular qudity control (QC) reports to management. These reports should include
the following information, & a minimum:

Timeinterva covered by the report

Site identification(s)

Sampler identification(s)

Total number of valid observations sent to AIRS

Number of flagged observations sent to AIRS, categorized by anayte and flag
Number of invalid observations (not sent to AIRS), by andyte

Statement of sgnificant corrective actions taken.

N N NN N NN

22.1 Data Verification and Validation Responsibilities

Verification of datafor the PM,, 5 chemica Speciation Trends Network (STN) isthe joint responsibility
of the reporting organization, which runs the field component of the program, and the STN |aboratory,
which analyzes the samples and calculates and reports the data. Table 22-1 describes the respective
responsibilities of the field and laboratory components for data verification and validation.

22.2 Corrective Action Reporting Process

Each reporting organization and the STN laboratory should have a Corrective Action Reporting (CAR)
processin place. Idedly, this process should closdly resemble corrective action procedures used on
other monitoring activities conducted by the organization. This process should consist of the following
eements



TABLE 22-1. DATA VERIFICATION ACTIVITIESFOR THE PM,. SPECIATION TRENDS NETWORK

Verification Activity

Reporting Organization

STN Laboratory

Data source attribution. Verify that the site, date, time,
and channel assignments are correct. Logbooks,
reporting forms, data custody sheets, and electronic
data transmittals should be checked for consistency.

The reporting organization should compare the
information on the custody and field dataform
(CAFDF) with labels on modules received. Report any
discrepanciesto the STN laboratory.

The CAFDF forms should be corrected to reflect the
actual module used for a particular sampling channd, if
other than originally assigned by the |aboratory.

Discrepancies in module assignment due to procedural
errors in the field operation should be noted and
corrected using the CAR process.

The STN Laboratory is responsible for
generating the CAFDF sheets and placing
corresponding labels on sample modules sent
to thefield.

The laboratory should respond immediately to
notifications from the field of shipped modules
that do not agree with the CAFDF sheet.

The laboratory database management system
(DBMYS) will accommodate changes of module
assignment reported by the field.

Discrepancies in module assignment due to
procedural errorsin the laboratory sample
handling operation should be noted and
corrected using the CAR process.

Results for samples that cannot be positively
identified must be flagged asinvalidin AIRS.

Site selection and monitor placement.

The reporting organization is responsible for ensuring
that all siting criteria have been met when originally
siting an STN monitor. Continued compliance with
siting criteria should be verified at least annually by the
reporting organization.

If the Laboratory is notified that a particular
STN monitor isin violation of siting criteria,
the corresponding AIRS data may have to be
flagged or invaidated. This decision should be
made jointly with the reporting organization
and EPA.

Integrity of sample handling. Thisinvolves verification
that the SOPs for sample handling have been followed
so that the physical integrity of the sample and its
positive identity are ensured. This requires that both
the field and laboratory operations follow the approved
SOPs and that any discrepancies are followed up and
resolved. System Audits should include a step-by-step
review of sample handling procedures. Data audits
should include examination of original custody sheets
and other records to look for discrepanciesin sample

i dentification.

The reporting organization should develop and follow
SOPs for sample handling.

Thefield operation should conduct internal audits and
submit to external audits and reviews of its sample
handling and data processing systems.

The field operation should cooperate with
investigations of dataintegrity initiated by the STN
laboratory, U.S. Environmental Protection Agency
(EPA), or others.

The CAR process should be followed when
investigating isolated or systematic discrepancies.
Systematic problems should be addressed by revision
of the appropriate SOP.

The STN laboratory should develop and
follow SOPs for sample handling.

The laboratory should conduct internal audits
and submit to external audits and reviews of its
sample handling and data processing systems.

The STN laboratory should cooperate with
investigations of dataintegrity initiated by a
reporting organization, EPA, or others.

The CAR process should be followed when
investigating isolated or systematic
discrepancies. Systematic problems should be
addressed by revision of the appropriate SOP.
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TABLE 22-1. (continued)

Verification Activity

Reporting Organization

STN Laboratory

IChecks on sample containers and preservation methods.

Specific checks on sample containersinclude
examination for physical integrity and comparison with
the CAFDF sheet for correct identification. The chief
preservation method for exposed sample modulesis the
use of a chilled ice substitute in insulated shipping
containers to reduce the temperature to 4°C.

Thefield operation is responsible for checking the
integrity of shipping containers and individual modules
upon receipt or deployment at the site. The laboratory
should be notified immediately of any damage that may
have occurred in shipment.

Thefield operator isresponsible for chilling theice
substitute and inserting a properly initialized min/max
thermometer prior to shipping the exnnsed camnje
mndiilec hark tn tha QTN |ahnratary | lee nf the

thermometer is optional, depending on the study.

The CAR process should be followed if a systematic
problem is suspected.

The STN laboratory is responsible for
properly packaging the modules in shipping
containers that include the required number of
ice substitutes.

The STN laboratory is responsible for
notifying the carrier and initiating claims for
shipping damage.

The STN laboratory is responsible for
Check| ng tha ~rnnditinn nf tha chi r)p| ng
container, itsinterior temperature, and
individual modules upon receipt from the field.

The STN laboratory must note any
discrepancies that might affect sample validity
inthe DBMS. The reporting organization
should be notified if the problem might be due
to packaging procedures.

The CAR process should be followed if a
systematic problem is suspected.

IProcedures to ensure that data were generated as
specified in the sampling or analysis SOP.

Thisistypically ensured using systems audits, EPA
Regional reviews, and results of performance audits.
Failure on any of these checks could imply that some
samples acquired prior to the check are suspect or
invalid.

The STN laboratory and the EPA STN Regional
Coordinator should be notified if serious procedural
issues are raised.

The CAR process should be followed to rectify
systematic procedural problems.

Integrity of laboratory analysis proceduresis
typically ensured using internal and external
systems audits and results of performance
audits. Failure on any of these could imply
that some samples analyzed prior to the check
are suspect or invalid.

Reporting organization(s) with affected
samples and the EPA Project Officer (PO) for
the STN laboratory contract should be notified
if serious procedural issues are raised.

The CAR process should be followed to
rectify systematic procedural problems.
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TABLE 22-1. (continued)

Verification Activity

Reporting Organization

STN Laboratory

Activities to determine how seriously a sample
deviated beyond the acceptable limit so that the
[potential effect on the validity of data can be evaluated.

Systematic problems that lead to unacceptably large
biases should be investigated and documented using the
CAR process.

A person within the organization should be designated
to investigate serious discrepancies affecting sample
data. This designation should be formalized in the
organization's quality management plan (QMP) or in an
appropriate SOP.

The STN laboratory should be notified when a data
discrepancy isfirst suspected and again when the
discrepancy is quantified and the investigation is
closed.

Although it would be impossible to prepare SOPs for
ng every contingency, the organizational
responsibility and general approach for investigating
discrepancies should be clearly documented.

Systematic problems that lead to unacceptably
large biases should be investigated and
documented using the CAR process. The
laboratory supervisor isusually in aposition
to investigate such occurrences, but this
responsibility can also be delegated to a
qualified analyst or to the project QA staff
with the concurrence of the laboratory
supervisor and the Services Program Manager.

Data should be corrected, flagged, or
invalidated based on the best assessment of the
individual situation.

Corrections to previously sent data should be
transmitted to AIRS as soon as feasible. The
reporting organization should also be notified
when its data are flagged.

Data corrections and flagging should be noted
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< A description of the organizationd responghbilities and procedures for indituting corrective
actionsfor the STN program. Thiswould be appropriately placed in the organization's STN
SOPs or inthe QMP. If an adequate process aready existsin the organization, it is not
necessary to document it separately for the STN.

< A reporting form (i.e., the CAR form) describing the event or problem aong with a suspected
cause; arecommended solution isoptiond. Other information should include the date and the
submitter's name.

< A meansfor assgning responghility for the corrective action investigetion, aswell asfor
scheduling and gppropriating resourcesto it.

< All active and just-completed CAR investigations should be reported in the next annua QC
report to management or equivaent document. Dates and Sites of reportable data affected by
the problem should a provided in detail. Delayed or canceled CAR investigations should be
identified and the reason for delaying or cancdling the investigation judtified.

< The CAR files should be subject to regular audits and reviews.

22.3 Use of QC Information for Verification and Validation

The various QC samples used with the STN are dso potential sources for verification/vaidation
information. Table 22-2 summarizes QC information and its uses in data verification and vaidation.

22.4 Use of Calibration Information for Verification and Validation

Cdiibrations can generate information that is useful in the verification and validation process. Because
this information is often not directly associated with a particular sample, procedures must be in place to
identify data that were dependent on a particular instrument when the cdibration deta indicate that the
insrument's performance was suspect. These consderations apply to most andytical chemistry
ingruments; the balances used to weigh filters; and the fidd cdibrations of flow, temperature, and
barometric pressure. Each SOP that involves the use of multipoint calibrations must include the
following consderations related to eventud use of that data for data verification and vadidetion:

< A mechanism for reporting cdibrations that are out of specifications

< A meansfor identifying al datathat might be affected by the problem (al sample data back to
the last acceptable caibration should initialy be considered suspect; investigation may be
required to estimate the maximum probable error and to decide on the vaidation status of
sample data)

< A st of acceptance limits on the calibration that address zero/offset, bias/gain/dope, and
linearity/noise

< A procedure for verifying out-of-limits cdibrations
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TABLE 22-2. QUALITY CONTROL DATA FOR STN DATA VERIFICATION AND

VALIDATION

Typeof QC Data

Responsibility

Usage for Verification and Validation

JField Blanks

Joint lab and
field

High field blank values may indicate high levels of contamination at field sites. Data
should not be numerically corrected for field blank levels. Data should not generally be
invalidated or flagged unless the field blank levels approach environmental levels. The
STN laboratory must notify the reporting organization when a high field blank is found.

Trip blank

Joint lab and
field

High trip blanks (with or without a corresponding high field blank) may indicate a
laboratory problem. Corrective actions should begin in the laboratory. Reportable data
should not be corrected for trip blank values. Data should not be flagged or invalidated
unless the blank value approaches environmental levels.

Sampler leak check
ffailed

Field

Leak checks should be investigated as soon as they are detected. Any leak that could
potentially cause adata error (i.e., one that directly affects the flow through one or more
sampling modules) must be documented. If possible, the operator making the leak check
should estimate the extent of the leak. It isnot generally possible to provide an exact
correction factor for data taken while aleak exists. The operator should also try to
determine when the leak began. Data back to the last successful leak check may be
suspect. Leaks that could potentially cause an error of 10% or more in actual flow rate
should be brought to the attention of the STN laboratory immediately so that data can be
flagged or invalidated appropriately.

Sampler temperature
or barometric
pressure sensor failed

Field

Sensor failures should be investigated as soon as they are detected. Sensor failures may
directly affect the flow through one or more sampling modules and therefore must be
documented. The operator discovering the problem should describe the error
quantitatively, if possible. The operator should also try to determine when the sensor
began to malfunction. Data back to the last successful check may be suspect. The
problem should be analyzed by someone with an understanding of how the sampler's flow
depends on the sensor reading; it may be necessary to contact the manufacturer to
determine this. If it appears that the failure could cause an error of 10% or morein
actual flow rate, the problem should be brought to the attention of the STN laboratory so
that data can be flagged or invalidated appropriately.

Filter integrity
inspections

Lab and field

Filters that fail the visual integrity inspection should not be used. If the filter has not
been used for sampling, its number can be voided in the laboratory's DBMS and no further
action is necessary.

Failure of visual inspection after sampling usually results in data invalidation or flagging.
The person making the inspection should document it on the CAFDF form. Data entry
personnel should make the appropriate entry when the form isinput into the DBMS.
The original data or CAFDF form may have to be consulted during data validation to
determine the seriousness of the problem and the validity status of the reported data.

Repeated or systematic filter failures may be caused by many different factors including
rough handling, manufacturing defects, environmental factors during sampling, defective
packing materials, or contamination in the sampler before or after sampling. Systematic
problems should be investigated using the CAR process and documented in QC reports to
management.

JLaboratory QC
samples

Laboratory

A large number of QC samples are run in the gravimetric and chemical laboratories. In
many cases, instrumentation problems can be corrected before any sample data are
affected. The specific acceptance criteria for laboratory QC samples are generally
determined by statistical methods (e.g., control charts) or by set limits defined in the
method.

Reserve aliquots or specimens of the original media should be retained until successful
post analysis QC results have been obtained. (Aliquots and specimens are also archived
for a period of time under the STN program, so reanalysis may be possible at a later time;
however, thisis less accurate and more costly than immediate reanalysis.)

If QC results indicate an unacceptable uncertainty and the analysis cannot be reproduced,
the data must be invalidated or flagged.
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< Proceduresfor correcting data taken with out-of-limits caibrations. (This must be done
caefully.) Errors other than smple drift (e.g., noise and nonlinearity) should generaly not be
corrected by recdculation; instead, the instrument should be repaired and the samplesrerun if

possible.

Other condderations regarding cdibrations that facilitate their use in the data verification/ vaidation
process include the following:

< Cdibrations should be performed within an acceptable time before and after analysis of fied
samples; the acceptable time window istypicaly afunction of the insrument's drift
characterigtics.

< Cdibrations, other QC samples, and field samples should be done in proper sequence; the
positions of vidsin an autosampler should be double-checked and dl vids should be labded if
possible.

< Cdibration points must bracket the concentration range of interest and should be spaced
according to the needs of the method (typicaly, ether arithmeticaly or logarithmically
equidistant).

< Enough points should be included to assess noise and linearity (it may not be necessary to
as=ss noise and linearity on adally bass, depending on the type of instrument).

225 Level O Verification and Validation

Basic review of datawith respect to their provenance isreferred to as"Leve 0" verification and is
performed by the STN laboratory. The elements below summarize the criteria to be applied during
Leve O verification of the data set:

< Data source étribution—Verify thet the Site, date, time, and channel assgnments are correct.
Logbooks, reporting forms, data custody sheets, and dectronic data transmittals should be
consulted if a problem of attribution is suspected.

< CAFDF veification—All CAFDF forms for filters and denuders will be checked for
completeness at the STN laboratory before they are entered into the database and archived.
Missng CAFDF information should be identified by the data entry operator and brought to the
attention of the Sample Handling and Archiving Laboratory (SHAL) supervisor. The
laboratory QC supervisor should determine the vaidity of any samples for which mandatory
CAFDF information ismissing. It may be necessary to contact the reporting organization to
atempt to fill in thisinformation.

< Holding times and conditions—The shipping and receiving documentation for al PM., 5
chemicd speciation samples (filters and denuders) should be checked to verify that holding
times have been met and that required storage conditions such as temperature met the
requirements. Data should be flagged in AIRS if holding times and shipping/storage conditions
wereviolated. The STN laboratory QA Manager, in consultation with EPA and the [aboratory
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supervisor(s), will decide the vdidity of any samples for which these conditions have been
violated.

Data tranamission and recording integrity—Each error in data integrity that is identified must be
investigated and corrected and/or appropriate actions taken. The QC supervisor should
determine whether an uncorrectable data transmission error affects datavdidity. The CAR
process should be used with problems of a systematic nature.

Cdlibration status of sampler and sensors—The reporting organization must have a means for
verifying that samplers were cdibrated or checked within the required windows of time.
Samples taken when the ingrument was past due on any cdibration or recertification interva
must be appropriately flagged in AIRS. It is the responsibility of the reporting organization to
identify such datato the STN laboratory because sampling records received by the laboratory
may not include dl the necessary information.

Audit status—The reporting organization must verify that dl monthly, quarterly, and other
scheduled audits have been performed on time. Samples taken when a systems audit or
transfer standard recertification was past due must be appropriately flagged in AIRS. Itisthe
responsibility of the reporting organization to identify such datato the STN laboratory because
sampling records received by the [aboratory may not include dl the necessary information.
Operationd flags—All operationd flags generated by the sampler dectronicaly or recorded on
adata sheet by the operator will be entered into the database. A trandation between sampler
codes and AIRS vaidation flags will be developed asthe STN program progresses. Some
serious sampler flags may dso result in automatic invaidation of the corresponding sample.

22.6 Level 1 Data Validation

Vdidation (Levd 1) isthe process of evauating the correctness and acceptability of individua items or
groups of items within the data set using satigtica methods and other screening techniques. This
process involves evauating the impact of verification problems, QA or QC problems, and Satisticaly
detected anomdies on the usability of the data for their intended purpose.

Leved 1 vdidation of fidd datawill first involve the processing of verification results and data screens
into AIRS data flags and then providing an overdl assessment of the vdidity of the dataitem or items.
Based on the number and types of data flags and other information generated during the verification and
vaidation process, some datamay be designated asinvalid. Invalid data are not reported to AIRS.
The following items are involved with vaidation of the PM,, 5 chemica speciaion field data:

<

Operationa data screening—temperature, barometric pressure, flow, and other operationa
data are screened for compliance with acceptance limits established for the STN program.
Filter inspections and other manual verification procedures performed by the site operator and
STN laboratory personndl.
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< Vdidation flags attached and reported—A limited number of flags are provided in AIRS to
document exceptiona conditions that apply to specific dataitems. Only vaid data are reported
to AIRS.

< Invdid data are identified—Based on the number and types of data flags and other information
generated during the verification and validation process, some data may be designated as
invaid. Invaid data are not reported to AIRS.

< Random data assessment and reviev—The STN laboratory QA Manager or designee will
manually review up to 5 percent of the data. Thisreview may be done ether before or after
transmission to AIRS (any corrections will be made retroactively). The check will include an
end-to-end check of data entry, calculations, and identification. Origind CAFDF fileswill be
examined and compared to find data printouts. Flagged data will be checked to ensure that
flags have been correctly applied. Reporting organizations are encouraged to implement a
amilar program of data checking.

< Additiona vaidation pertaining to laboratory anayses.

22.7 Treatment of Deviations from Requirements

Deviations from requirements cal for avariety of response activities that are summarized below:

Flag Data in AIRS—Chemica speciation data should be marked with a deta vaidity flag only if the
data are considered valid for most purposes and uses.

Invalidate Data in AIRS—Data of uncertain provenance and data with unacceptable levels of
uncertainty should not be included in AIRS. These datawill be reported as missing.

CAR Process—The CAR process should be followed in cases of systematic problems or problems
affecting a sgnificant number of data points. The CAR processis described in Section 22.2.

Revision of SOPs and Other Project Documentation—One of the most sgnificant of the possible
outcomes of the CAR processis the identification of the need for revising SOPs and other project
documentation. Procedura changes to overcome identified problems are akey element in the
continuous improvement of the STN program.

Consultation to Determine Impact of Deviation—The cognizant QA supervisor in an organization is
typicaly charged with the responsibility of determining the impact of a deviation from requirements.
This process should involve congideration of the primary DQO of trend detection described in Section
7.0.

Notification of EPA or Other Stakeholders—Theinvestigation of a serious or systemétic problem
should consult operators, andysts, and other personnel involved with the Stuation being investigated, as
well as stakeholders who might be impacted by the decision to vaidate or invdidate data. Field




PM, . STN QAPP
Section No. 22
Revison No.: 4

Date: 6/00
Page 10 of 11

organizations should contact the STN laboratory (through channels approved by the DOPO) to
provide documentation of corrective actions that might affect the data vaidation status of reportable
data The State reporting organizations should include significant QA problemsin their annua QA
reports to management.

22.8 Verification and Validation Criteria: Field Component
Table 22-3 summarizes the verification and vdidetion criteria gpplicable to the field program. The

verification and vaidation (Level 0 and Levd 1) criteriaare combined into a single table because the
criteria overlap.
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TABLE 22-3. DATA VERIFICATION AND VALIDATION SUMMARY
Flagin [Invalidate
Applicable AIRSif if
Item Criteria to Comment Violated | Violated
Sampler and site identification Must be Dataforms |Investigate and correct, if 1
correct possible; invalidate data if (see notes)
IDate and time identification Must be Dataforms gltegtt):iflsﬁgon cannot be !
correct
Filter or denuder channel assignment | Must be Dataforms !
correct
ICAFDF records for filters and Must be CAFDF Review and determine impact on ' '
denuders present forms, data validity (see notes)
sample labels
|Ho|ding times and shipping and See criteria All filter Review and determine impact on ! b
storage conditions: tablesin data validity
< unexposed samples, holding time, | Section 20.0.
and storage temperature
< exposed samples, residence time in
sampler before retrieval
< exposed samples, on-site holding
time plus shipping time, and
shipping temperature
< holding time and storage
temperature after receipt in the
laboratory prior to analysis
JElectronic data transmission No errors Electronicall |Review and determine impact of
reported y transmitted |the error on data validity
data
Sensors checked or calibrated within ] All Routine Dates of required sensor checks
frequired time frame temperature, calibration should be verified before data are
barometric records reported
pressure, and
flow rate
Sensors
Transfer standards recertified within | All transfer Audit and Dates of recertifications should "
frequired time frame standards recertificatio |be verified before data are
routinely used |n records reported
by site
operator
Sampler-generated flags (electronic See criteria Electronic Data should be reviewed and !
ldaIaP: ] table data evaluated to determine validity
< filter/ambient temperature for reporting to AIRS
difference
< flow rate out of specification
< total sampling time out of
specification
< sampling start or stop time out of
specification
Operator flags and other information | Seefield data |Field data Operator’s notes should be " "
from field data forms: form forms evaluated regarding probable
< filter inspections impacts on data validity
< other conditions noted by operator
that could impact the sample
Statistical screening of operational See criteria Data Development of statistical data ' "
fdata: tables summaries screens will be coordinated with

< temperature
< barometric pressure

< flow )
< other operational data

the laboratory

Notes:

* Flagging or invalidation is optional. Reporting organization should review the circumstances and the potential impact on the data.
When both columns are marked with this symbol, there are three choices: (1) report to AIRS without aflag if the data need not be
qualified to the data user, (2) flag the data and report to AIRS if the user might need to know that the data are qualified but may be
usable for certain purposes, and (3) invalidate the data (invalid data are not reported to AIRS).
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23.0 Validation and Verification M ethods

The processes for verifying and vaidating the measurement phases of the chemica Speciation Trends
Network (STN) data collection operation have been discussed in the previous section. If these
processes are followed, the qudity of data should be achieved to meet the data qudity objective
(DQO) for trend detection. This section describes the organizationa implementation of the validation
procedures, the gpplicability of corrective actions, and the reporting requirements and schedules.

The process of data validation and verification is a cooperative effort between the reporting
organization respongble for field sampling and the STN laboratory, which conduct the chemica
andyses and reports the vaidated concentration vaues to the Aerometric Information Retrieva System
(AIRS). This section focuses on the verification and validation methods applied by the reporting
organizations after the first stages of validation have been completed by the STN laboratory.

23.1 Interorganizational Responsibilitiesfor Data Validation

The sequence of data verification and validation steps and the corresponding organi zationa
responghilities are asfollows:

1. The STN laboratory issues unexposed sample module kits to the reporting agencies ong
with a partialy completed custody and field data form (CAFDF).

2. Thereporting agency exposes the filters, fillsin the necessary data about the exposure on
the CAFDF form, and returns them to the STN laboratory.

3. The STN laboratory enters the data recorded on the CAFDF, performs the data anayses,
and enters the results into the data system.

4. The STN laboratory performslevel 0 and level 1 data vaidation based on the data to which
it has access. Thisincludes vaidation of |aboratory results and entry of any validation flags
associated with problems noted on the CAFDF received from the field.

5. After dl vaidation is completed for a data set, the STN |aboratory transmits the data and
associated vaidation flagsin hardcopy and eectronic form to the Ddlivery Order Project
Officer (DOPO), who in turn distributes the data to the respective reporting organizations
(ROs).

6. The RO completes the verification and vaidation process at levels 2 and 3 based on

information compiled from previous PM,, 5 research programs, guidance from U.S.

Environmenta Protection Agency’s (EPA’s) Clean Air Scientific Advisory Committee

(CASAC) and Expert Pandl on PM, 5 Speciation, its own interna records, audit results,

and other information available from site operators and other local sources.

The RO forwards the validated data back to the STN laboratory for submission to AIRS.

8. Further satigtica vaidation may be performed by EPA and others as needed.

~
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23.2 Personnel Responsibilities within the Reporting Organization

The RO should assign data vdidation responsibilities according to its organizationd structure and the
needs of this program.

Within the RO, the following roles and responsibilities for STN data vaidation may be defined.

Program Manager—The RO's manager for the PM,, 5 chemicad STN is ultimately responsible for
mesting schedules, for ensuring thet quaified staff perform data management and validation functions,
and for delivering vdid datato AIRS. The RO's STN Manager should ensure that data validation and
data management responsibilities have been assgned to individuas with the appropriate educetiona
background, training, and knowledge of the STN program.

Data Validation Specialist—The Data Vdidation Specidigt is the person who conducts the actud
examination of data received from the STN laboratory viathe DOPO. This person should be
knowledgeable about quality assurance (QA) principles, particulate measurement methods, and basic
gatigtics and chemistry and should be familiar with network operations including sampler operation and
shipping and receiving of sample modules. Often, the QA supervisor responsible for the STN program
will be assgned to vdidate the data. The Data Vdidation Specidist should be supported by data
management personnd, chemigts, environmenta scientists, and gatisticians to ded with questions that
arise during the vaidation process. It iscriticaly important that field personnd, particularly the operator
responsible for STN sampling and his’her supervisor, be available to answer questions. The Data
Validation Specidist should also have ready access to project files and relevant data sets.

The following sections describe the verification and vaidation procedures that should be applied by
ROs o the partidly validated data received from the STN laboratory.

23.3 Completion of Level 0 Data Verification and Validation

Thefirst step in the RO's data verification and validation process should be to confirm that the data are
correctly accounted for according to the RO's own records. The STN laboratory will have checked
the data according to its shipping and receiving records and the CAFDFs and will have flagged any
discrepancies in data attribution. The Data Vdidation Specidist should examine each discrepancy that
the STN laboratory has flagged as suspicious due to uncertain attribution or problems with chain of
custody (COC). The RO should examine its copy of the CAFDF, shipping and receiving records,
operator logbooks, and any other relevant records to address the problem. (The STN laboratory may
have already contacted the RO, via the DOPO, regarding problems of data attribution, so a repeated
check of aprevioudy investigated problem may not be necessary.) The RO can ded with this type of
flagged datain a number of different ways, asfollows:
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If the level O flag can be explained and the data are correct, the flag may be removed or
changed to amore appropriate flag.

If the STN laboratory has flagged data as misassigned (i.e., assigned to the wrong sampling
date, Ste, andyzer, or channd), the RO may edit the data so that monitoring data are
correctly assgned. This may only be done if verifiable information can be found in the RO's
operating records that alows the correct data assignments to be made.

If concentration vaues that have been flagged can be corrected numericdly (eg., by
correcting an incorrect sample volume recorded on the CAFDF shest), the RO can make
this correction directly, but it is recommended that this information be passed back to the
STN laboratory, viathe DOPO, s0 that the calculation can be verified.

If the RO cannat find an explanation for a flagged discrepancy, the data flag should be
alowed to stand.

23.4 |dentification of Outliersand Data Flagging Techniques

23.4.1 Manual Methods

To fully complete the vaidation process, the RO must examine the data set, both flagged and unflagged
data, for validation criteria based on information sources available within the organization. The
vaidation tables in Section 22.0 of this document should be consulted for specific vdidation criteria
Some vdidation criteriathat are not easily automated are listed below:

<

Manual Data | nspection—The purpose of manua data ingpection isto spot unusudly high
(or low) vaues that might indicate a gross error in the data collection system. It is often
helpful to plot datain atime series.

Systems Audit Report Results—Audits occasondly turn up serious deficiencies thet could
affect the validity of the data. For example, if it isfound that afield operator is mounting
sample modulesincorrectly, it would be necessary to flag or invdidate dl the data
corresponding to that sample module when that operator was working.

Performance Audit Results—L arge audit bias found in critica measurements such as
sample volume accuracy could result in detainvaidetion or flagging back to the last
previous acceptable audit or control check result.

Callocated Sample Results—Performance on collocated duplicates should be evaluated if
information is available. Poor performance audit results should be investigated further, and
if agpecific, identifiable problem is uncovered that affects reportable data, that data should
be flagged or invaidated. 1n generd, reportable data should not be invdidated unless a
specific, identifiable cause for the discrepancy can be found.

Operator's Notes and Ste-Specific I nformation—Operator's notes can contain
information that would cal for datainvaidation due to lack of sampling representativeness.
Examples include meteorologica events such as sand sorms, temporary violations of siting
criteria such as nearby congtruction, or operationa difficulties with the sampling equipment.




PM, . STN QAPP
Section No. 23
Revison No.: 4

Date: 6/00
Page 4 of 4

The RO should use its best judgment about the impact of Site conditions on the acceptability
of the data and may consult with EPA viathe DOPO or the Regiond Officeif there are
questions.

Shipping Records—Shipping records can be compared with CAFDF records to identify
exposed sample sets that were held too long before shipping. Unexposed sampling media
should not be used if more than 30 d have eapsed snce theinitia weighing of the Teflon™
filters. Sample module sets should be used at a desgnated site in the order they were
received from the STN laboratory.

Corrective Action Requests that Affect Data Quality—The Data Vdidation Specidist
should review any Corrective Action Reports (CARS) in effect when the samples were
acquired. Any CARsthat could affect the data should be evaluated and appropriate
actions taken with regard to flagging or invaidating the data.

23.4.2 Automated Methods

Because the data will be delivered from the STN laboratory to the ROsin eectronic format, automated
checking could be implemented. Some automated screening methods that might be considered include
the fallowing:

<

| nter parameter Checks—These include ion ratio and mass baance checks that use data
from a number of different channels. Sampleswith atypical results could be examined more
closdly as part of the validation process.

Time Series Analysis—This andyssistypicaly the examination of aset of datafor asngle
observable (eg., aparticular chemica species at acertain Site) acquired over aperiod of
time. Time series data are often best examined graphicdly, and it is often helpful to chart
related variables together on the same graph.

Outlier Checks—Statistical outlier checks for screening PM,, 5 chemical speciation
concentration measurements (the actua environmental measurements, rather than QA
qudity control [QC] data) are another means of identifying potentid problems. An
environmental observation should never beinvalidated smply becauseit is
identified asa possible outlier by statistical techniques. Observed environmenta
concentration distributions tend to be somewhat skewed, so that a small number of
concentrations significantly higher than the long-term average should be expected.

Sdecting thetop 1 or 2 percent of vauesin adata set for investigation, however is often a
good rule of thumb for data assessment because high data va ues are sometimes the result
of analytical, procedurd, or caculation errors.

Specific information about the automated screening methods will be coordinated by EPA and
digtributed to STN field and |aboratory personnel.
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24.0 Reconciliation with Data Quality Objectives

Results obtained must be reconciled with the requirements defined by the data user or decision-maker,
as specified by the data quality objectives (DQOs) for the project (U.S. Environmentd Protection
Agency [EPA], 1994). The methods used to analyze the data are based on the Statistical model
described fully in Data Quality Objectives for the Trends Component of the PM, 5 Speciation
Network (U.S. EPA, 1999a) and outlined in Section 7.0 of this quality assurance project plan
(QAPP). It isexpected that actual data acquired under the Speciation Trends Network (STN) will
depart in various ways from the origind conditions and assumptions of the DQO study. This section
discusses these issues dong with how they will be resolved and how limitations on the use of the data
will be reported to decison-makers.

24.1 DQO for Chemical Speciation Trends

The primary DQO for the chemica speciation network is defined as the ability to detect a +5 percent
annual trend within 5 yr with statistical power of 0.80. A research study (U.S. EPA, 19994)
summarized in Section 7.0 of this QAPP indicated that this would be a feasble DQO for the chemicad
STN, based on areview of smilar species concentration data obtained from samples collected in the
past a an urban Ste in the Interagency Monitoring of Protected Visua Environments (IMPROVE)
network.

To assess whether this DQO has been met, it is necessary to determine if asignificant time trend can be
detected (or rejected, when thereis no trend) with the requisite Satistical power after 5 yr of data have
been collected.

Note that by satisfying the DQO it isnot necessary to show that atrend definitely exists or does not
exig; alegitimate finding is that atrend cannot be ether diagnosed or rejected with the required
certainty. Infact, thisisalikey outcome when atrend of intermediate Sze (eg., +2 to 3 percent per
yr) exigts or when atrend is present but highly variable over time. On the other hand, if al sources of
error and uncertainty are particularly well-controlled, it may be possble to diagnose atrend smdler
than +5 percent or to identify atrend in lessthan 5 yr.

To satisfy the primary DQQO, it is only necessary to demondtrate that the 5-yr data set is capable of
detecting a5 percent trend (or failing to find a trend when none exists) with the requisite level of
confidence. Thisisdone on a pecies-by-speciesbass. It ishoped that the DQO for diagnosing
trends will be met for PM, s mass as wdll as for the chemica species used in the DQO feasibility study
(U.S. EPA, 19993). All the species used in the study, however, were present at ardatively high leve;
it isnot likely that the trend detection DQO will be met for al chemica species. Reasonsfor failing to
meet the trend detection DQO for a particular speciesinclude the following:
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< Low concentration (typica of certain uncommon e ements reported by energy-dispersive
X-ray fluorescence [EDXRF])

< Large background variability near the andytica method's detection limit

< Large proportion of nondetects, thus weakening the Satigtical power of the analys's

< High variability in concentration of the goeciesin the environment

< Seasond vaiability

< The presence of local sources (ocean, nearby congtruction, industria or residential
Sources).

24.2 Interim Evaluations of Data Quality

The STN and its condtituent monitoring agencies should perform interim evauations of data qudity
annually to assess whether the god of meeting the DQO for trend detection can be met within 5 yr.
There are two primary ways of performing interim evauations of data quality: comparison of the
project's quaity control (QC) Statistics against measurement quality objectives (MQOs) and direct
modeling using the method used by EPA in the DQO study. The following sections describe these two
approaches and suggest corrective actions that can be taken if interim anayss indicates that the DQO
may not be met after Syr.

24.2.1 Evaluations Based on MQOs

Edtimating the measurement error being achieved based on available QC data is perhaps the quickest
interim measure of assessing progress toward meeting the DQO for trend detection. Objectives for
total measurement error based on the DQO study are provided in Section 7.0 of this document. This
quick but inexact method of data quality assessment (DQA) is gppropriate after 1 yr of sampling;
however, more exhaugtive andysis should be done after 2 or 3 yr of data have been collected, as
described in the next section.

The STN program has various measures of bias and precison available as aresult of the QC data
being taken. Measurement error must be assessed as the total end-to-end error. Some QC samples
asess only part of the total system and thus underestimate the total error. Some of the QC samples
that are useful in assessing total measurement error are as follows:

Flow Rate Checks—These checks are carried out at various intervas using different independent flow
dandards. Tota volumeisdirectly proportiond to flow rate, and calculated concentration isinversaly
related to flow rate. Thus, a5 percent bias error in flow rate will result in a-5 percent error in
caculated concentration (gpproximatdly, not accounting for the effect of such an error on the particle
szerange digribution). Likewise, a5 percent coefficient of variation (CV) in flow rate (random error)
will result in a5 percent CV in the concentration (approximately). FHow rate is a significant contributor
to overdl error, but it is an incomplete estimate of total measurement error because it does not include
severd sampling representativeness and andytica errors.
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Analytical QC Samples Including Analysis of Sandards, Duplicates, and Matrix Soikes—These
samples provide information about the andytica component of bias and reproducibility. Theoretica
estimates of uncertainty are dso available for the EDXRF data (dementd andlys's). These estimates do
not completely characterize the totd measurement system because they omit field errors, including flow
rate and sampling representativeness.

Field Blank Results—Field blanks provide information on contamination due to handling operations.
Normdly, field blank levels should be kept quite small by early corrective actions and should never be
alowed to become a significant component of tota measurement error.

Callocated Sampling Results—These results are potentidly the most complete of the measurements of
end-to-end error. When starting up a new chemical speciation sampler a adite, it isagood ideato
collect a number of duplicates with the collocated sampler. Approximately 10 vaid duplicate samples
should be congdered the minimum for estimating the total error. Continued collocations should be
done on aregular schedule so that data can be devel oped over dl seasons of the year. Although the
collocated sampling results provide a rdatively complete picture of end-to-end measurement error, two
components of measurement are not included.

Thefird isrelated to the fact that collocated samples are generdly andyzed in the same laboratory on
the same day. The collocated sampling error will underestimate the true total measurement error by an
amount related to the |aboratory's day-to-day variability. This error can be controlled, or at least
estimated, by tracking the results of daily andyses of [aboratory standards. The variability in repeat
analyses of |aboratory standards should be kept small with respect to the targeted MQO. The STN
laboratory will provide EPA with regular QA summary reports that will include the necessary
information for assessing this and other components of andyticd error.

The second error that collocated sampling omitsis due to field sampling representativeness caused
when the paired samplers are not equivalently sited. Thisfactor can be controlled by careful
observance of the gting requirements as well as by using common sensein making the two sampler
locations as equivalent as possible. Problems with siting might aso be detected by assessing the
duplicate precison for totd mass. Consgent relative differencesin tota mass of more than about
10 percent may indicate that aSting problem exigs. Low-level chemica species are likdly to show
larger rdative variability than mass measurements—this isto be expected and may not indicate a
problem.

The recommended interim method for estimating total measurement error isto caculate the totd error
based on 10 or more collocated measurements for each chemicd species and mass. The following
method of caculation is adapted from the method given in 40 Code of Federal Regulations (CFR)
Part 58, Appendix A, Section 5.5.2.1:
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1. Cdculate the duplicate difference for each observation, as follows.
&% oo
. X -
%X /2 (24-1)
where
d = percent difference for observation i
Y, = primary (dation) sampler concentration value
Xi = duplicate (reference) sampler concentration vaue.

Note: Omit datafor which the average concentration in the denominator is less than 3 times the
method detection limit (MDL). This may result in inadequate data for evauating some trace pecies.

2. Cdculaethe CV for asngle check. Thefollowing equation for caculaing the CV is
provided in 40 CFR Part 58, Appendix A, Section 5.5.2.2:

*di*
Vv, T = 24-2
| ﬁ ( )
where
CV, = CV forobsarvationi
d = duplicae percentage difference for observation i.
3. Cdculate the single sampler precison. The following equation is adapted from 40 CFR
Part 58, Appendix A, Section 5.5.2.3, which caculates precison for collocated samplers
of identica type. CV, represents an average error value over al observations within agiven
time period for a particular chemica species (or total mass) designated by the subscript j
(24-3)
where
CV, = pooled CV for speciesj over the specified time period
CV;; = CV for speciesj, observation i
n, = number of paired observations made for speciesj over the time period.

4. Comparethe CV, results againgt the MQO. If the CV does not meet established criteria
for agpecies of interest, corrective actions such as those discussed in Section 24.2.3 should
be considered.
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24.2.2 Evaluations Based on Direct Assessment of the Monitoring Data

Using the statistical model described in the DQO (U.S. EPA, 1999a), an assessment of progress
toward mesting the DQO can be made with less than 5 years worth of data but with reduced Satistical
power. The gatistical power of the tests should be extrapolated to 5 yr, based on the error levels
computed for the preliminary data. I this extrgpolation indicates that the DQO for detecting atrend
will not be satisfied for a critica species of interest, corrective actions should be taken as described in
the next section. It isimportant to do a careful assessment of the actud monitoring data as early in the
program as possible, typicdly after the second or third full year of sampling, because the assumptions
used in the DQO study may not hold at any particular STN Site.

24.2.3 Interim Corrective Actions

If an interim assessment indicates that the DQO for trend detection is not being met, modification to the
experimenta design should be considered after any obvious measurement quality problems have been
resolved to. Experimenta design factors include Ste sdection, frequency of sampling, frequency and
precison of QC measurements, and frequency of equipment maintenance. The experimenta desgn
changes mogt likely to improve data qudity are listed below in decreasing order of effectiveness:

< Increase the Freguency of Sampling—The DQO study (U.S. EPA, 1999a) showed that
1-in-3 d sampling was adequate to meet the DQO based on the IMPROVE data set, while
daily sampling was unnecessary and 1-in-6 d sampling was not adequate to mest the
DQO. Increasng the sampling frequency may be hel pful when measurement error and
unexplained varigbility are larger than expected. Increasing the frequency of sampling is
unlikely to affect variability attributable to seasondity.

< Add Additional Samplers—L ocating one or more additionad samplersin the same impact
areamay help decrease the datigtica uncertainty in the same way that increased sampling
frequency does. In addition, locating samplers at some distance from one another may be
effective in reducing unexplained variability due to loca sources and Sting variables.

< Remedy Sting Problems—Factors such as proximity of loca sources or shielding by
nearby buildings and other objects should be eliminated as potentia sources of excessve
vaiability.

< Improve QC and Maintenance—M easurement errors can, in principle, be reduced by
increasing the frequency of QC checks, audits, and maintenance. Increasing the intengity of
the QC program, however, may not be the most effective approach for reducing total
uncertainty for two reasons. the relative contribution of measurement error to the total
uncertainty issmadl, and a point of diminishing returns may be reeched after which little
improvement in measurement quality can be achieved. Purchasing more precise or accurate
gandards is unlikely to make ameaningful differencein overdl data uncertainty. Onthe
other hand, increasing the frequency of QC and maintenance can sometimes be effective at
gtes where a excessive numbers of operationa problems and mafunctions are being seen
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and will certainly be effective in the latter years of network operation as the equipment ages
and mgor maintenance is required.

24.3 Assessing and Reporting Chemical Speciation Trends

At the end of the first 5 yr of monitoring, each reporting agency will assess whether or not the DQO for
trend detection has been met and will apply suitable satistical teststo test for atrend in the
concentration data for al chemica species of interest. Detailed description of the trend assessment
method is outside the scope of this QAPP. Network and reporting agency personnd should use
methods smilar to those in the DQO document (U.S. EPA, 1999a) as a point of departure for their
andysis of concentration trends, but they are encouraged to use the most appropriate statistical model
for their individud dtuations. Specific assstance can be obtained from EPA’ s Office of Air Qudlity
Planning and Standards (OAQPS) in Research Triangle Park, NC.

The interim DQO anayses should address the following questions for each anadyte:

Was an annud trend of +5 percent or greater indicated by the andyss?

Was an annud trend of as much as +5 percent excluded by the andysis?

Was the getidtica test inconclusive about the existence of a trend?

If the test was inconclusive, was the data of sufficient qudity to make the assessment with
the requisite power if atrend had been present?

N N NN

24.4 Reconciling Other Chemical STN Resear ch Objectives

There are severd important research objectives for the STN data other than trend identification (U.S.
EPA, 1999b). These include mode development and validation, source attribution, State
implementation plan (SIP) attainment and srategy development, and emissionsinventory. The ultimate
users of the datainclude environmental researchers, regulators, and State and Federal policymakers.
The DQO for trend detection focuses on changes in concentrations of individua species over time.
Other data uses, however, may rely on different characteristics, such as concentration ratios between
gpecies, seasona variationsin concentrations or concentration ratios, or the absolute concentration of
certain chemica speciesat a particular point in time. Meeting the DQO for trend detection does not
guarantee suitability of the data for another purpose. To be useful for objectives other than trend
detection, the primary data set must be accompanied by a complete set of supporting data so that the
user can derive information that might be gpplicable to other research objectives.
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1.0 Purposeand Applicability

20

3.0

4.0

This document outlines the procedure for field installation and setup of several
commercially available PM, 5 speciation samplers. For more detailed information
regarding field installation of these samplers, refer to the specific sampler’s operator’s
manual .

Safety Precautions

21

2.2
2.3

24

2.5

Sting

3.1
3.2

To avoid dectrical hazards, al sampler ingtalation procedures should be conducted with
the sampler disconnected from the AC power source.

Observe proper lifting procedures when unpacking and moving sampler components.
Read, understand, and follow al safety precautions for each sampler outlined in the
sampler’s operator’s manual.

Once sampler inddlation is complete, secure the sampler to the fidld sampling platform to
ensure that it does not tip over during high wind speed events.

Care mugt be taken when operating or cdibrating the units in inclement weather. Safety is
paramount.

Ensure the sampler isleve.

Ensure the sampler inlet is separated by at least 1 m, but no more than 4 m, from other
PM, s samplers and that the sampler has an unobstructed ar flow of aminimum of 2min
al directions. For collocated sampler studies, position the sampler’ sinlets exactly 1 meter

apart.

Sampler Setup Procedures

4.1

Andersen (RAAYS) - Sampler Ingtdlation

4.1.1 Basic Assambly Steps

1
2.

3.

L ocate the pump/base stand and attach the four stabilizing “L” shaped bracket feet.

L ocate the base stand so one of the widest sides will represent the front or back.
Carefully lift the main housing squardly onto the base stand.

Open the housing door. Locate the four holes inside on the bottom pane to dign, insert
and tighten the four %20 screws and washers provided.

Remove one front or backside pand to the pump base by loosening the four captive
Screws.

Pump base vacuum and power lines can be extended up through the round hole in the
housing base.
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10.

11.

12.

13.

14.

15.

4.2

4.2.1

3.
4.

4.2.2
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Attach tubing to the available compression threed fitting nearest the large bl valve
connected to the flow manifold assembly on the floor of the housing base.

Insert the pump power cord into the outlet labeled “ pump.”

Locate the sample flow splitter assembly. Ingdl the downtube and sampleinlet
components. Refer to the operator’s manua for this multi-step process.

Next, ingd| the two large sample manifolds. Note: The left and right devices are mirror
images and are interchangeable. Ingdl the left Sde manifold fird. The manifolds dideinto
grooves provided on the ingde roof of the sampler case.

Locate and ingal the two cyclone assemblies.

Sdlect one of the two possible locations for the ambient temperature radiation shield.
Secure the unit upright so the support arm extends upward at 45 degrees and the shield’'s
protective fins angle downward.

Run the ambient thermocouple through the middle hole and plug it into the ambient
temperature receptacle on the insde back pand.

Set up the flow manifold and its flow sensors and criticd orifices. Ensure the vacuum
pump pressure sensor tubing (smal) is connected on the right side of the flow manifold and
to the labeled pand position “pressure pump.” Refer to the operator’ s manud.

Ingtall the sampling train assemblies. Refer to the operator’s manud for details.

Generd system setup is complete.

Met One (SASS) — Sampler Ingtallation

Tripod and Mast Ingtdlation

Spread the three legs of the tripod by applying tenson to the support brackets. Make the
tripod steady.

Note the “UP’ mark on the mast. Slide the mast into the top of the tripod collar alowing
the lower-most stop to pass the collared key-way. The paired stopsin the mast limit the
meast from gtriking the ground.

Pogition the lower support brackets and tighten dl hardware using a crescent wrench.
Securely anchor the tripod feet to the sampling platform using wood screws.

Sampling Head and Solar Shidd Ingtdlation

Note Thisingdlation may require two workers.

25.

26.

Remove the pin from the lower shidd and dide down the mast. Allow the solar radiation
shield to rest on the paired stops.

Install two 8-32 x 3/16" cap-screw stopsinto tapped holes at the top of the mast and
tighten them.
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While supporting the upper sample head/shield assembly, feed the tube and cable harness
into the top of the mast. Lift the sample head/shield and place the hub onto the top of the
mast.

Rotate the sample head and the shield until the hub engages the notch and the cap screw
stops.

Tighten the two dlen key screwsin the hub and the two thumbnuts.

Raise the lower radiation shidd and engage the dot for positioning. Insert the pin into the
shidd and mast.

Lift the entire mast assembly, alowing the lowermost stops to pass through the top collar
key-way. Rotate the mast, alowing stops to aign and drop into the top collar groove.
Secure the mast to the tripod by tightening the bolts in the upper and lower collars.

Control Box Ingtallation

Ingdl the control box onto the mast using the two U-balts. Position the bottom of the
control box on the top of the upper collar on the mast.

Connect the sampling head fan and filter temperature cable to the third connector from the
right on the bottom of the control box.

Connect the ground cable on the control box stud to an dectrical earth-ground connector.

Ambient Temperature Sensor Ingtalation

Ingtal the ambient temperature sensor onto the mast using two U-boalts.

Position the sensor onto the mast immediately above the top of the control box. Sensor
position should be at a 180 degree angle from the control box door.

Connect the ambient temperature sensor cable to the second connector from the right on
the bottom of the control box.

Pump Box Ingdlation

Place the pump box on the sampling platform between the legs of the tripod.

Connect the five numbered sample flow lines, exiting the bottom of the madt, to the
numbered quick disconnects located on the side of the pump box.

Connect the 14-pin communication cable, exiting the bottom of magt, to the first connector
from the right on the bottom of the control box. Note: The quick disconnects have
internd shut-off valvesif asample channe is not used.

Connect the AC power cableto the 115 VAC/60 Hz source to provide power to the
SASS.

URG (MASS 400 and MASS 450)--Sampler Ingtalation

Position the MASS sampler’s case so that it is resting on the top cover.
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Align the stand on the bottom of the unit and attach it using the provided ¥+20 nuts and
washers.

Turn the sampler’ s case to the upright position.

Remove the top and the back pand of the sampler.

Run the ambient temperature thermocouple through the middie hole on the top cover.
Reingtdl the top cover and the back pandl.

Ingtdl the ambient temperature radiation shield and insert the ambient air thermocouple
sensor assembly.

Ingtal the sampler inlet tube (downtube/denuder) and WINS impactor. Asthisisdone,
verify that dl O-rings arein place, fit snugly, and none are frayed, split or broken.

The MASS 400 and MASS 450 sampler units must be placed on the platform according
to the inlet height (within 1 m) and inlet horizontal separation (greater than 1, but less than
4 m) specifications that apply to collocated samplers.
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1.0 Purposeand Applicability

20

3.0

This condensed standard operating procedure (SOP) outlines procedures for field
operations and quality control checks of the Met One SASS PM, 5 speciation sampler. For
mor e detailed information regarding operation of this sampler, refer to the Met One SASS
operator’s manual.

Precautions

21

2.2

2.3

24

Read and thoroughly understand the operator’ s manual before beginning field operations.
The flow rate and temperature calibrations of the sampler must be checked and, if
necessary, adjusted to specifications prior to taking the first sample. Consult the operator’s
manud for cdibration ingructions.

Use only the sampling cassettes, sent to you from the [aboratory, for the designated
sampler and location.

Exercise greet care in placement and handling of sampling cassettes to avoid

contamination.

The sharp cut cyclone must be attached to the inlet of the sampling cassette before

sampling.

Equipment and Supplies

31

3.2
3.3
3.4

35

3.6

3.7

Have the STN Custody and Field Data Form for the particular sampler, for the particular

sampling day, with you when visiting the ste. Have an STN QA/QC Report Form if a

quality control check is due.

Sampler operator’s manual and field notebook.

Met One SASS speciation sampler, accessories, and any tools needed.

SASS cassettes, pre-loaded with filters and denuders for up to five channds. Field blank

cassette(s) for use on every 10" sampling day. All these items will be supplied from the

support laboratory.

Sharp cut cyclone for each sampling cassette. Labd the cyclone to correspond to asingle

sample channd position and dedicate the cyclone to use with this channd.

Shipping coolers, frozen ice subgtitutes, and Federal Express labels for shipment of

sampling modules and reports to anadytica support laboratory. These will be supplied by

the support laboratory.

Independent methods for quality control checks of sampler operation.

371 Date and time. Cdendar check. Accurately set watch.

3.7.2 Lesks. Deviceto close sample flow pathway (plug for inlet to sharp-cut
cyclone).

3.7.3 Temperature. Thermocouple or thermistor-based digital thermometer transfer
gtandard, with current NIST traceahility.
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3.74 Pressure. Aneroid barometer or equivaent transfer standard with current
NIST traceahility.

3.75 Flow rate. Low pressure flow transfer standard with leak-tight connection
tubing. Examples. frictionless piston or sogp film flowmeter; orifice-type
flowmeter, either with current NIST tracesbility.

4.0 Sampler Operating Procedures

Record information about the sample, the field blank, or the trip blank on an individua PM., 5
STN Custody and Field Data Form (CAFDF) (see Figure 4-1).

41 Sample Preparation and Programming the Met One Sampler

1. Removethe protective end caps from the cassette. Attached a dedicated sharp cut cycloneto

each cassette. Ingtall loaded filter cassettes in predetermined (color-coded) sampling channel

locations according to the information given on the CAFDF sent from the support laboratory.

Load fidd blank cassette(s) every 10 sampling days. Do not activate flow to field blank

channel(s). Place cassette capsin aclean plagtic bag and store for later use to seal used

cassettes for return to the laboratory.

Press F2 key to set up Start/Stop times in the sampler.

3.  If possble, key ininformation (including the unigque custody/data form number assigned by the
laboratory) to the sampler memory to dlow later matching of the stored data with the analytical
results.

4.  Edit START Dae/Time, and END Date/Time using the arrow keys. The STN network will

collect 24-hour samples, beginning at midnight.

Sdect “SAVE” to save the programmed event.

Press F1 to review the programmed event, and then sdect “EXIT”.

7.  Makeentriesto the CAFDF.

N

o O

4.2 DaaRetrievd

=

At the end of the sample run, sdect “SUMMARY” option from the main screen.
2. Record end dateltime, sample retrieva dateltime, pecified post-sampling information, and
free-form comments on the CAFDF. Please double-check entries and write clearly!

3. Download sampler data from RS232 port to laptop computer or to Met One SASS data
transfer module.

EaliE

Retain datafile disk file for later usein data vaidation. Do not ship it to the support
laboratory. .
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5. Sdect “EXIT” to complete the dataretrieval.

4.3 Flter Casstte Handling

The field operator will encounter filter cassettes for several uses. These are for routine (every
third day) sampling, field blanks (sent from the laboratory for use on every tenth sampling day),
and trip blanks (sent every thirty sampling days).

It is highly recommended that sampling modules (i.e. cassettes, filter packs) be removed
from the sampler within 48 hours after the sampling period ends. For aone-in-three day
schedule this will be necessary since the next sampling day’ s cassettes must be ingtaled.

Once the sampled cassettes are removed, separate the sharp cut cyclone for reingtdlation with
the next set of cassettes, cap or cover the cassette openings, store the cassettes in the shipping
container or cooler, complete the CAFDF, and return al to thefield office. The sampled cassettes
and paperwork must be properly packaged in a cooler, ready for pickup by Federal Express,
within 96 hours after the sampling period ends. The support laboratory will provide specific
directions for packaging and shipment and days for shipment. Protect samples from direct sunlight
and extreme heet during transport from the site to the field office; store them in a secure, air-
conditioned area until just before packaging them in the cooler.

Days of the week for shipment will be arranged in coordination with the DOPO and
laboratory. Do not ship on Fridays unless prior arrangements are made with the DOPO and

laboratory.

Routine Samples

1 At the end of the sample run, lower the sampler’ s lower radiation shield.

2. Rotate each canister counterclockwise to remove from its sampling position. Remove the
cyclone. Cap the cassette inlet and outlet with yellow end caps. Place or store the
cyclonesin aclean spot. Reingdl cyclones on the cassettes for the next sampling run.
Every 30 days of use, clean the cyclone per indructions given in the operator’s manud.

3. Place each filter cassette into a zip-lock style bag and then placeit in the proper location
in the storage bin or cooler.

4. Complete al paperwork.

Clean the area around the sample head; wipe connections with a clean cloth or paper

towd. Ingdl anew filter cassette by digning screwsin dots and rotate it

counterclockwise to secure. Take care to properly match the SASS cassette to the
correct sampler inlet.

o
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Fidd Blank Filters

1 Field blank filters, loaded into cassettes, will be shipped from the laboratory. They will
have a separate STN Custody and Field Data Form (CAFDF) with them. They areto be
used during the same time interva as the routine sample cassettes.

2. Vigt gte a the time regularly scheduled for setting up anew sampler run. Ingal thefied
blank cassettes (and sharp-cut cyclones) in the channel locations as indicated by the
CAFDF.

3. After aminute or two, remove the fidd blank cassattes from the sampler, detach the
cyclones, cap the cassettes, and return them to their spot in the shipping bin or cooler.

4. Proceed to ingtd| the routine sample cassettes according to schedule.

Complete and ssgn the CAFDF for the field blank cassettes and ship them back to the
laboratory, in their own cooler, at the same time as the routine samples.

o

Trip Blank Filters

1 Trip blank filters, loaded into cassettes, will be shipped from the laboratory. They will
have a separate CAFDF with them. They are to be used during the same time interva as
the routine sample cassettes.

2. These cassettes should be carried to the Site but |eft in the cooler or carrying container.
They should not be ingdled in the sampler.

3. Complete and sign the CAFDF for the trip blank cassettes and ship them back, in their
own cooler, to the laboratory at the same time as the routine samples are shipped.

4.4 Denuder Handling

The support laboratory will change the denuder when it is due for replacement. The denuder is
an integra part of the sampling cassette.

Sampler QA/QC Procedures

Certain qudity control checks must be conducted at the time of sampler startup and at monthly or
quarterly intervas therefter. Carry out these checks before making any adjustmentsto the
sampler. Record information about the Site, the sampler, and the results of scheduled or specid
(unscheduled) quality control checks on the PM, s STN QA/QC Report Form, Figure 5-1. This
report form originates at the field Ste. The Site operator should keep the origind on file and send
acopy to the State or local agency QA Manager. Do not send the QA/QC Report Form to the
support laboratory.  Any actions taken to service or cdibrate the speciation sampler after the
check must be recorded in brief on the form and in detail in the field operator’ s notebook.
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5.1 Dateand Time Checks

Conduct these checks monthly or whenever daylight savings time changes occur. Compare the
date and time displayed on the sampler to the known date and to an accurately set watch.
Record information on the QA/QC dataform. Refer to Figure 5-1.

5.2 Monthly Leak Check

Performed upon startup, then monthly.

1 Place cassette containing filter/denuder and attached sharp cut point cyclone at the channel
location to be leak-checked. Use this cassette assembly for leak checks and flow rate
checksonly. The cassette must contain the type of filter (and denuder, if included in the
casstte) normaly used at this sampling channe location.

Press F3 key, and select “PUMP ON".

3. Pug the Sample Inlet (e.g., Channd 1) with cap. Note the displayed flow. The indicated
flow rate should drop to 0.0 L/min. If it does not, check for lesks and repest the
procedure until the lesk check is completed successfully. Repest for dl channelsin use.

4. Sdect “PUMP OFF’ to stop the pump, and “EXIT”.

5. Release the vacuum dowly to avoid damaging the leek check filter.

N

5.3 Monthly Temperature Control Check

Performed upon startup and then monthly. Check the ambient and filter temperature sensors of
the sample by positioning the probe of a certified trandfer standard digital thermometer in close
proximity to the sampler sensors. Allow time to achieve stable readings and record the results in the
field notebook and on the STN QA/QC report form. If the sampler and control check temperature
readings differ by more than + 2EC, trouble-shoot the system and recheck. If still out of tolerance,
conduct amultipoint calibration or replace the faulty sensor. Consult the manufacturer and the
operator’s manual for procedures.

54 Quartely Temperature Control Check

Performed each calendar quarter. Follow the same steps asin Section 5.3, but use a
temperature transfer tandard that is independent of the one used for the monthly checks. Should
atemperature sensor not maintain its caibration after the monthly or quarterly checks,
maintenance and/or replacement of the faulty parts must occur.

55 Monthly Pressure Control Check

1 Compare the ambient barometric pressure readout from the sampler display screen with
the reading from a certified transfer standard barometer.
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2. If the pressure readings differ by more than + 10 mm Hg, perform amultipoint cdibration
of the sensor or replace the faulty sensor.

56 Quarterly Pressure Control Check

Follow the same steps asin Section 5.5, but use a pressure standard that isindependent of the
one used for the monthly checks. Should the pressure sensor systemn not maintain its calibration after
the monthly or quarterly checks, maintenance and/or replacement of the pressure sensor system must
occur.

5.7 Monthly Flow Rate Control Check

Perform flow rate check upon startup, then monthly.

=

Use same cassatte assembly called for in monthly Leak Check Procedure (Section 5.2).
2. Connect an externd flow audit device to the cyclone sampleinlet (eg., Channel 1). Usea
low pressure drop certified flow transfer standard.

Press the F3 key, and sdlect “PUMP ON”.

4. Compare the flow rate measured by the externd flow device with displayed vaue. (The
sampler ispreset at 6.7 L/min). If the flow deviation exceeds + 4% (+ 0.27 L/min)
contact Met One for technical support since the critica orifice flow rates are set a the
fectory.

5. Repeat the procedure for dl flow channdsin use.

w

5.8 Quarterly How Rate Control Check

Performed each caendar quarter. Follow the same steps asin Section 5.7, but use aflow rate
transfer sandard that is independent of the one used for the monthly checks. Should the flowrate
mechanism not maintain its calibration after the monthly or quarterly checks, maintenance and/or
replacement of the flow controller system(s) must occur. Consult the manufacturer or the
operator’s manua for procedures for maintenance, adjustment, and calibration of sample flow
rates.

6.0 Sampler Maintenance and Troubleshooting

1 Clean the solar radiation shield with wet cloth as required.

2. If flow rate fdls off, or is varidble, the unit may need factory servicing of the pump or of the
particlefilter/critica orifice flow controllers.

3. Check O-rings for wear or damage. Make acomment on the CAFDF to the laboratory
of problems with cassette assemblies.

4. Record dl maintenance and troubleshooting activitiesin the Site notebook. On the
CAFDF, record activities that may affect the sample weight or andysis.
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BAR CODE GOES HERE P le5 STN CUSTODY AND White — return to lab

Yellow — site retains

Custody/Data Form No. FIELD DATA FORM Pink — lab retains
A. CUSTODY RECORD (Name, Date)
1. Laboratory, Out 3. Site, Out
2. Site, In 4. Lab, In
B. SITE AND SAMPLER INFORMATION
1. Site AIRS Code 5. Site Name
2. Sampler S/IN 6. Intended date of use
3. Sampler Type 7. Date of sampler set-up
4. Sampler POC 8. Operator's name
C. SAMPLER CHANNEL COMPONENTS
Channel Component ID Component Description
Number No.
1 kept at site SASS cyclone
1 11234568 SASS cassette (Teflon filter) (GREEN)
2 kept at site SASS cyclone
2 11234570 SASS cassette (MgO denuder, nylon filter) (RED)
3 kept at site SASS cyclone
3 11234572 SASS cassette (quartz filter) (ORANGE)
D. START, END, AND RETRIEVAL TIMES
Channel No. Start date Start time End date End time Retrieval Retrieval
date time
1
2
3
E. SAMPLER CHANNEL INFORMATION (Post-Sampling)
Channel Run Run Sample Avg. Avg. Avg. Max. Min.
No. Time Time, Flag Volume flow flow CV ambient ambient ambient
(m3) (L/min) (L/min) T (EC) T (EC) T (EC)
1
2
3
Channel at Avg. Filter Max. Filter | Min. Filter Avg. BP Max. BP Min. BP
No. Flag T (EC) T (EC) T (EC) (mm Hg) (mm Hg) (mm Hg)
1
2
3

F. Comments

(Revised 9/27/99: 5100)

Figure4-1. STN Custody and Field Data Form With Entriesfor the Met One SASS Sampler.
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QA/QC Form No.

PM, . STN QA/QC REPORT FORM

c. 1 (siteretains)
c. 2 (Agency QAM)

A. SITE AND SAMPLER INFORMATION

1. Site AIRS Code

2. Sampler SIN

3. Sampler Type

4. Sampler POC

Site Name

Interval: Month Quarter Special

Date(s) of QA/QC Checks

Operator’s Name

B. DATE AND TIME CHECKS (Transfer Standard Name

Transfer Standard 1D Number )

Sample display date/time

Transfer standard date/time

Date and time agree = 5 min? Action taken (a)

C. LEAK CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Channel number

Manufacturer’ s specifications met?

Action taken and recheck results (a)

4

5

D. TEMPERATURE CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Sensor |ocation

Sampler display (EC)

Transfer standard (EC)

Action taken and
recheck results (a)

Agreement + 2EC ?

/A mbient

Filter

E. PRESSURE CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Sensor location Sampler display,

(mm Hg)

Transfer standard,
(mm Hg)

Action taken and
recheck results (a)

Agreement within
+ 10 mm Hg?

Ambient

F. FLOW RATE CHECKS (Transfer Standard Name

Transfer Standard |D Number )

Transfer standard
display, (L/min)

Channel number Sampler display,

(L/min)

Action taken and
recheck results (a)

Design flow rate,
(L/min)

Agreement within
+ 10 percent? (b)

(628 IE WOV IS B

G. COMMENTS

(Revised 09/23/99)

(a)Fully describe actions taken in field notebook.

(b) Sampler flow rate must agree with both transfer standard and design flow rate to pass.

Figure5-1. STN QA/QC Report Form.
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7.0 Refer ences

1 Operation Manual (Draft). Spird Aerosol Speciation Sampler SASS. Met One
Instruments. June 8, 1998.

2. Met One SASS (Chemica Speciation) Sampler “Quick Operation.” Met One
Instruments. Not dated.
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1.0 Purposeand Applicability

This condensed standard operating procedure (SOP) outlines procedures for field
operations of the Andersen RAAS PM, 5 speciation sampler. For more detailed information
regarding operation of this sampler, refer to the Andersen RAAS operator’s manual.

2.0 Precautions

2.1 Read and thoroughly understand the operator’s manua before beginning field operations.
The flow rate, temperature, and barometric pressure calibrations of the sampler must be
checked and, if necessary, adjusted to specifications prior to taking the first sample.
Consult the operator’ s manua for cdibration instructions.

2.2 Useonly the sampling cassettes, sent to you from the laboratory, for the designated
sampler and location.

2.3 Exercisegreat carein placement and handling of sampling cassettes to avoid
contamination.

3.0 Equipment and Supplies

3.1 Havethe STN Custody and Field Data Form for the particular sampler, for the particular
sampling day, with you when visting the Ste. Have an STN QA/QC Report Form if a
quality control check is due.

3.2 Sampler operator’s manua and field notebook.

3.3  Andersen RAAS speciation sampler and accessories.

3.4 Cylindricd transport container, housing capped cassettes, pre-loaded with filters, for up to
six sampling channdls. Field blank cassettes for use on every 10" sampling day. Denuder
tube to remove acidic vapors. Shipping containers , frozen ice subgtitutes, and Federa
Express labd s for shipment of sampling modules, denuders, and reports to the analytical
laboratory. All these itemswill be supplied from the support laboratory.

3.5  Independent methods for verifying proper sampler operation.

351 Date and Time. Calendar check. Accurately set watch.

35.2 Lesks. Deviceto close sample flow pathway (flow rate adapter).

35.3 Temperature. Thermocouple or thermistor-based digital thermometer, with
current NIST tracesbility. Tegam temperature cdibrator assembly.

354 Pressure. Aneroid barometer or equivaent transfer standard with current
NIST traceahility.

355 Flow rate. Low-pressure flow device with legk-tight connection tubing.
Examples: frictionless piston or soap film flowmeter; orifice-type flowmeter; or
RAAS flow cdibration kit with reference dry gas meter. Each should have
current NIST tracesbility.
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4.0 Sample Operating Procedures

Record information about the sample, the field blank, or the trip blank on an individua PM, 5
STN Custody and Field Data Form (CAFDF) (see Figure 4-1).

41

1.

O N O

N e

»

Sample Preparation and Programming the Andersen RAAS Sampler

Remove the cylindrical transport container from the cooler. This container houses a
variety of filter cassettes (with metd caps) in various dotsfor the severd RAAS sampling
channds. The dotsinsde the container and meta caps are dl numbered or color coded.
Care must be taken to place the correct filter cassettesin the corresponding RAAS
sampling channels. Place the metal capsin the cylindrical transport container for
safekeeping. Put the caps in the dots from which they were removed. These will be used
to sedl the cassettes following sampling. Ingdl fresh denuder(s) if achangeisdue.

Ingtdl loaded filter cassettes in predetermined sampling channel locations according to
indructionsin the RAAS Operator’'s Manud and sample channe information given on the
CAFDF sent from the support laboratory. Refer to Section 4.3, below, for filter cassette
handling techniques,

Conault the RAAS operator’ s manua, section 5, for guidance on entering Site
information. Key in the custody/data form number (thisis printed on the CAFDF) to the
“User Info 1" fidd. Double-check the entry. Pressthe “Enter” key and return to the
man menu.

From main menu, choose the “ Setup Run” option, and pressthe “Enter” key to select
Filter 1.

Pressthe “Enter” again.

Enter the Start date (MMDDY'Y format) and press the “Enter” key.

Enter the sample duration in hours, press “Enter” to complete setup.

Make entries to the CAFDF.

Data Retrieva

At the end of the sample run, return to the main screen.

Sdect “View Run”, and choose the “Last Samplée’ option.

Record end date/time, sample retrieval date/time, specified post-sampling information,
and free-form comments on the CAFDF. Please double-check entries and write
clearly!

Return to the main screen by pressing the “Cancd” button.

Download data el ectronicaly to algptop computer or to the Andersen Datalink
accessory. Refer to Section 7 of the operator’s manua for further ingtruction on data
logging. Retain the datafile disk for later usein detavaidation. Do not send it to the
support laboratory.
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4.3 Filter Cassatte Handling

The field operator will receive filter cassettes for severa uses. These are for routine (every
third day) sampling, field blanks (sent for use on every tenth sampling day), and trip blanks

(sent every thirty sampling days).

It is highly recommended that sampling modules (i.e. cassettes, filter packs) be removed
from the sampler within 48 hours after the sampling period ends. For aone-in-three day
schedule this will be necessary since the next sampling day’ s cassettes must be ingtdled.

Once the cassettes are removed from the sampler, cap them, store in the correct spot in the
cylindrical shipping container, and return dl to thefidd office. The sampled cassettes, in the
cylindrical container, and paperwork must be properly packaged in a cooler, ready for pickup
by Federal Express, within 96 hours after the sampling period ends. The support laboratory will
provide specific directions for packaging and shipment and days for shipment. Protect samples
from direct sunlight and extreme heat during trangport from the site to the field office; dorethemina
secure, air-conditioned area until just before packaging them in the cooler.

Days of the week for shipment will be arranged in coordination with the DOPO and
laboratory. Do not ship on Fridays or the day before a holiday unless prior
arrangements are made with the DOPO and laboratory.

Routine Samples

1. Attheend of samplerun, hold thefilter holder stage and gently turn the nut in a counter-
clockwise direction.

Remove thefilter cassette and sedl the ends using metal caps.

Ingal anew filter cassette in the filter holder stage for the next run.

Position the interlocking keys and rotate clockwise to tighten the nuts.

Place filter cassettes (capped) in their respective dots in the cylindrica container. Close
the container and place it in the cooler for shipment to the laboratory.

a bk ownN

Fiedd Blank Filters

1. Fidd blank filters, loaded into cassattes, will be shipped from the laboratory for use every
10" sampling day. They will have a separate CAFDF with them. They areto be used
during the same time interva as the routine sample casstes.

2. Vigtthedtea thetimeregularly scheduled for setting up for anew sampler run. Ingal
thefidd blank cassettesin the channd locations as indicated by the CAFDF-.



5.0

o &

SOP # 5200STN Andersen RAAS
Rev.#1

Date: September 30, 1999
Page5of 11

After aminute or two, remove the field blank cassettes, cap them, and return them to the
cylindrica trangport container.

Proceed to ingtd| the routine sample cassettes according to schedule.

Complete and sign the CAFDF for the field blank cassettes and ship it and the field blank
cassettes back to the laboratory at the same time as the routine samples.

Trip Blank Filters

1.

Trip blank filters, loaded into plastic cassettes and capped, will be shipped from the
laboratory for use every 30" sampling day. They will have a ssparate CAFDF with
them. They areto be used during the sametime interva as the routine sample cassettes.
Trip blank cassettes should be carried to the Ste but left in the cylindrica transport
container indde the cooler. They should not be ingtdled in the sampler.

Complete and sign the CAFDF for the trip blank filter cassettes and ship it and the trip
blank cassettes back to the laboratory at the same time as the routine samples.

4.4 Denuder Handling

If it istime to refurbish the denuder(s), remove it, cap the ends, wrap it in protective materid,
and placeit in the gppropriate spot in the cooler for shipment back to the laboratory for refurbishment.
Ingtal afresh denuder, supplied from the support |aboratory.

Sampler QA/QC Procedures

Certain qudity control checks must be conducted at the time of sampler startup and at monthly
or quarterly intervasthereafter. Carry out these checks before making any adjustments to the
sampler. Record information about the Site, the sampler, and the results of scheduled or specia
(unscheduled) qudlity control checks on the PM, 5 STN QA/QC Report Form, Figure 5-1.
This report form originates a the field Site. The Site operator should keep the origind on file
and send acopy to the State or local agency QA Manager. Any actions taken to service or
cdibrate the speciation sampler after the check must be recorded in brief onthe form and in
detail in the field operator’ s notebook.

5.1 Date and Time Checks

Conduct these checks monthly or whenever daylight savings time changes occur. Compare the
date and time displayed on the sampler to the known date and to an accurately set watch.
Record information on the QA/QC report form. Refer to Figure 5-1.



SOP # 5200STN Andersen RAAS
Rev.#1

Date: September 30, 1999

Page 6 of 11

5.2 Monthly Lesk Check

Perform leak check upon startup, then monthly.

1

4

Place cassette containing filter at channel location to be leak-checked. Use this cassette
assembly for leask checks and flow rate audits only. The cassette must contain the type of
filter normally used at this sampling channd location. A denuder must dso beingdled if
called for in the sampling protocol.

Remove the sampler inlet assembly. Attach an Andersen flow audit adapter to the down
tube and close the adapter.

From the main menu select the “Leak Check” option and press“Enter”. The system
evacuates air and the pump continues to run. The screen must indicate aflow of less than
0.08 L/min for aperiod of at least 3 minutes. If the system fails this criterion, check for
leaks in the system and repest the leak check until it is passed successfully. Press
“Cancd” key when finished.

Release vacuum dowly to avoid filter damage.

5.3 Monthly Temperature Control Check

Performed upon startup, then monthly.

1.

2.

From the main menu, choose “Maintenance’ option and then select “Monitor” option.
The screen will display red-time vaues for temperature and pressure.

Check the ambient, manifold, and cabinet temperature sensors of the sampler by
positioning the probe of a certified transfer sandard digital thermometer in close proximity
to each sampler sensor. Allow time to achieve stable readings and record the resultsin
the field notebook.

Alternatively, use the Tegam thermocouple calibrator to input -30, 0, and 45EC settings
and record the corresponding temperatures indicated by the RAAS. (Allowable error is
+ 2 EC.) If the sampler and control check temperature readings differ by more than +
2EC, trouble-shoot the system and recheck. If gill out of tolerance, conduct a multipoint
cdibration or replace the faulty sensor.

5.4 Quarterly Temperature Control Check

Performed each calendar quarter. Follow the same steps asin Section 5.3, but use a
temperature transfer standard that is independent of the one used for the monthly checks.
Should atemperature sensor not maintain its caibration after the monthly or quarterly checks,
maintenance and/or replacement of the faulty parts must occur.

5.5 Temperature Calibration




=

0.

5.6

SOP # 5200STN Andersen RAAS
Rev.#1

Date: September 30, 1999

Page 7 of 11

Unplug the thermocouple labeled “ Ambient” on the pandl and connect a Tegam
temperature calibrator.

From the main screen sdect “Maintenance’ option, then choose “ Cdibrate’, and sdect
“Ambient” to caibrate the ambient temperature in the system.

When the system prompts for alow ambient temperature value (-20EC), enter low vaue
on the Tegam Cdibrator.

Enter vaue of the Tegam Cdlibrator into the system using numeric keypad.

Now the system prompts for a high ambient temperature vaue (40EC). Enter high vaue
on the Tegam Cdibrator.

Enter value of the Tegam Cdlibrator into the system using numeric keypad.

Change vaue of the Tegam Cdlibrator and verify this change in the display screen. (The
dlowable error is+ 2EC.)

At the end of ambient temperature cdibration, save the caibration by sdlecting “Yes’
option when the instrument prompts.

Repeat the procedure to calibrate the meter temperature and the filter temperature.

Monthly Pressure Control Check

Performed upon startup, then monthly.

1.

2.

5.7

Compare the ambient barometric pressure readout from the sampler display screen with
the reading from a certified transfer standard barometer.

If the pressure readings differ by more than + 10 mm Hg, perform a multipoint caibration
of the sensor or replace the faulty sensor.

Quarterly Pressure Control Check

Performed each cdendar quarter. Follow the same steps as in Section 5.6, but use a pressure
standard that isindependent of the one used for the monthly checks. Should the pressure sensor
system not maintain its cdibration after the monthly or quarterly checks, then calibration, maintenance,
and/or replacement of the pressure transducer must occur.

5.8

1.

Meter and Barometric Pressure Cdibrations

Connect a pressure cdibration apparatus to the port on the panel located inside of the
unit. Connect one end of ateeto an externa pressure gauge by tubing. Connect the
other end of the tee to the pressure cdlibration port in the system by tubing. Attach a
plastic syringe to the teg's middle junction by tubing.

From the main screen sdect “Maintenance’ option, then choose “ Cdibrate,” and sdlect
“Meter Drop” to calibrate the meter pressure drop in the system.

When the system prompts for alow pressure vaue, pull the plunger from syringe until the
externa pressure gauge reads approximately 600 mm Hg.
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Clamp the tubing between the syringe and the tee to hold the pressure, and key the exact
vaue shown by the externa pressure gauge into the system.

When the system prompts for a high pressure vaue, push the plunger until the externd
pressure gauge reads approximately 800 mm Hg.

Hold pressure, and enter the exact value shown in externa pressure gauge into the system
using keypads.

Change the vadue in the externa pressure gauge using the syringe and check whether the
vaue matches with the vaue shown on the screen. (The dlowable error is+ 5 mm Hg.)
At the end of meter drop pressure cdibration, save the cdibration by sdecting the“Yes’
option when the instrument prompts.

Repeat the above procedure to calibrate the barometric pressure sensor.

5.9 Monthly Flow Rate Control Check

Perform flow rate control check upon startup, then monthly.

1
2.

w

Use same cassette assembly called for in monthly Leak Check Procedure (Section 5.2).
For denuder channds, disconnect the top of the denuder from the sample manifold
channd outlet. For other channds, disconnect the filter cassette holder from the sample
manifold outlet. Use compression fittings supplied with the sampler to attach a certified
flow trandfer standard to the denuder or filter cassette holder, depending on the channe
to be checked.

From the main menu sdect the “Verify FHow” option to start the flow verification process.
After one minute, compare the flow displayed on the screen with the flow indicated by the
externd flow meter.

Repest the flow audit procedure for al channds. Channels 1, 2, 5, and 4 flow rates are
preset at 16.7, 7.3, 7.3, and 16.7 L/min, respectively. If the channd’sflow rate error is
greater than 2%, the channd requires flow cdibration using a reference dry gas meter
(consult operator’s manual), or maintenance of the pump, or maintenance of the critica
orifice flow controller.

5.10 Quarterly Flow Rate Control Check

Performed each calendar quarter. Follow the same steps as in Section 5.9, but use aflow rate
transfer tandard that isindependent of the one used for the monthly checks. Should the flow
rate mechanism not maintain its cdibration after the monthly or quarterly checks, maintenance
and/or replacement of the flow controller system(s) must occur.
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Sampler Maintenance and Troubleshooting

1. Cleandudt fromtheinterior of the sampling cabinet. Use adamp cloth. Clean at least
monthly or more often if local conditions warrant.

2. Pay close atention to O-rings for signs of wear or loosening. Replace O-rings promptly
and lesk check the system after replacemen.

3. Thesampleinlet, down tube, and fine particulate cyclones will require periodic cleaning
and maintenance for proper operation. The manufacturer recommends the cyclones be
disassembled and cleaned every 30 sampling days. Refer to Section 11 of the RAAS
operator’'s manua for detailed information.

4. Refer to the Andersen RAAS operator’ s manual, Section 12, for athorough discussion of
troubleshooting techniques.

5. Record dl maintenance and troubleshooting activities in the Site notebook. On the
CAFDF, record activities that may affect the sample weight or andysis results.

References

1. RAAS™ Operator's Manua. Model RAAS2.5-400 Chemical Speciation Monitor.

Andersen Ingtruments, Inc. Smyrna, GA. Revision 0. November 11, 1998.



SOP #5200STN Andersen RAAS

Rev.#1

Date: September 30, 1999

Page 10 of 11

BAR CODE GOES HERE

Custody/Data Form No.

PM,s STN CUSTODY AND
FIELD DATA FORM

White — return to lab
Yellow — site retains
Pink — lab retains

A. CUSTODY RECORD (Name, Date)

1. Laboratory, Out
2. Site, In

w

. Site, Out

4. Lab, In

B. SITE AND SAMPLER INFORMATION

1. Site AIRS Code 5. Site Name
2. Sampler S/IN 6. Intended date of use
3. Sampler Type 7. Date of sampler set-up
4. Sampler POC 8. Operator's name
C. SAMPLER CHANNEL COMPONENTS
Channel Component ID Component Description
Number No.
1 11234567 RAAS cassette (Teflon filter) (GREEN)
2 Kept at Site RASS denuder assembly (MgO) (RED)
2 11234569 RAAS cassette (nylon filter) (RED)
5 11234570 RAAS cassette (quartz filter) (ORANGE)
4 Kept at Site RAAS cassette (Teflon or other type filter) (BLUE)
D. START, END, AND RETRIEVAL TIMES
Channel No. Start date Start time End date End time Retrieval Retrieval
date time
1
2
5
4
E. SAMPLER CHANNEL INFORMATION (Post-Sampling)
Channel Elapsed E. S. time Sample Avg. flow Avg. ambient Max. ambient Min. ambient
No. sample time Flag Volume (m3) (L/min) T (EC) T (EC) T (EC)
1
2
5
4
Channel Avg. BP Max. BP Min. BP aT arlow Pump P Manifold
No. (mm Hg) (mm Hg) (mm Hg) Flag Flag (mm Hg) T (EC)
1
2
5
4

F. Comments

(Revised 9/27/99: 5200)

Figure4-1. STN Custody and Field Data Form With Entriesfor the RAAS Sampler.
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QA/QC Form No.

PM, . STN QA/QC REPORT FORM

c. 1 (siteretains)
c. 2 (Agency QAM)

A. SITE AND SAMPLER INFORMATION

1. Site AIRS Code

2. Sampler SN

3. Sampler Type

4. Sampler POC

5. Site Name
6. Interval: Month

7. Date(s) of QA/QC Checks

8. Operator’'s Name

Quarter

Specia

B. DATE AND TIME CHECKS (Transfer Standard Name

Transfer Standard 1D Number )

Sample display date/time

Transfer standard date/time

Date and time agree = 5 min?

Action taken (a)

C. LEAK CHECKS (Transfer Standard Name

Transfer Standard |D Number )

Channel number

Manufacturer’ s specifications met?

Action taken and recheck results (a)

ol BN KN SA L

. TEMPERATURE CHECKS (Transfer Standard Name

Transfer Standard ID Number )

Sensor location

Sampler display (EC)

Transfer standard (EC)

Agreement + 2EC?

Action taken and
recheck results (a)

Ambient

Cabinet

Manifold

E. PRESSURE CHECKS (Transfer Standard Name

Transfer Standard ID Number

)

Sensor location Sampler display, Transfer standard, Agreement within Action taken and
(mm Hg) (mm HQ) + 10 mm Hg? recheck results (a)
Ambient
| Pump
F. FLOW RATE CHECKS (Transfer Standard Name Transfer Standard 1D Number )
Channel number Sampler display, Transfer standard Design flow rate, Agreement within Action taken and
(L/min) display, (L/min) (L/min) + 10 percent? (b) recheck results (a)
1
2
5
4
G. COMMENTS

(Revised 08/07/99: 5200)

(a)Fully describe actions taken in field notebook.
(b) Sampler flow rate must agree with both transfer standard and design flow rate to pass.

Figure5-1. STN QA/QC Report Form.
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Pur pose and Applicability

This condensed standard operating procedure (SOP) outlines procedures for field
operations of the University Research Glassware (URG) Models 400 and 450 MASS PM, 5
speciation samplers. The MASS400 is a stand-al one system designed to collect trace
metals, anions, and cations. The MASS450 is a stand-al one system designed to collect
samples for analysis of organic and elemental carbon and semivolatile organic particles.
For more detailed information regarding operation of either sampler, refer to the URG
MASS operator’s manual.

Precautions

2.1 Read and thoroughly understand the operator’s manua before beginning field operations.
The flow rate, temperature, and pressure calibrations of the sampler must be checked and,
if necessary, adjusted to specifications prior to taking the first sample. Consult the
operator’'s manua for calibration ingructions.

2.2 Useonly filter packs and denuders, sent to you from the laboratory, for the designated
sampler and location.

2.3 Exercisegreat carein placement and handling of sampling modules (i.e,, filter packs and
denuders) to avoid contamination.

Equipment and Supplies

3.1 Havethe STN Custody and Field Data Form for the particular sampler, for the particular
sampling day, with you when vigting the te. Have an STN QA/QC Report Form if a
quality control check is due.

3.2 Sampler operator’s manua and field notebook.

3.3 URG MASS 400 and 450 speciation samplers and accessories.

3.4 Tdlonfilter packs, pre-loaded with filters, for two channds. Fidd blank modules for use
on every 10" sampling day. Annular denuder for the MASS 400 sampler. Shipping
containers, frozen ice subgtitutes, and Federal Express labels for shipment of sampling
modules, denuders, and reports to analytical support laboratory. All of this equipment will
be supplied from the support laboratory.

3.5  Independent methods for verifying proper sampler operation.

351 Daeandtime. Cadendar check. Accurately set watch.

3.5.2 Leaks Deviceto close sample flow pathway (flow rate adapter).

3.5.3 Temperature. Thermocouple or thermistor-based digita thermometer transfer
standard with current NIST tracesbility. Tegam temperature cdibrator assembly.

354 Pressure. Aneroid barometer or equivaent transfer standard with current NIST
tracesbility.

355 Howrate Low-pressureflow device with leak-tight connection tubing.
Examples frictionless piston or sogp film flowmeter; orifice-type flowmeter; or



SOP #5300STN URG MASS 400 & 450
Rev.#1

Date: September 30, 1999

Page3of 5

reference dry gas meter with thermometer and tubing connections.  Each should
have current NIST traceshility.

4.0 Sampler Operating Procedures

Record information about the sample, the field blank, or the trip blank on an individua PM, 5
STN Custody and Field Data Form (CAFDF) (see Figure 4-1). The procedures given below
apply to both the MASS 400 and MASS 450 stand-aone systems.

4.1

o g kw

oa &

Sample Preparation and Programming the URG MASS 400 or 450 Sampler

Remove caps from thefilter packs. Store the capsin aclean plastic bag. The capswill be
used to sed the filter pack following sampling. Ingtdl loaded filter packs in the sampling
channel locations according to the sample channd information given on the CAFDF sent
from the support laboratory. Channd 1 isthe MASS 400 sampler; channd 2 isthe
MASS 450 sampler. Refer to Section 4.3.

From main menu, choose the “ Setup Run” option, and pressthe “Enter” key to select
Filter 1. User information and filter ID number can be entered & thistime. Key inthe
custody/data form number (thisis printed on the CAFDF). Double-check the entry.
Pressthe “Enter” key again.

Enter the sart date (MMDDY'Y format) and pressthe “Enter” key.

Enter the sample duration in hours, then press “Enter” to complete setup.

Make entries to the CAFDF.

Data Retrieva

At the end of the sample run, return to the main screen.

Sdect “View Run”, and choose “Last Sample’ option to view information about the
previous sampling event.

Record the end dateltime, sample retrieva dateltime, specified post-sampling informetion,
and free-form comments on the CAFDF. Please double-check entriesand write
clearly!

Return to the main screen by pressing the “Cancd” button.

Download data eectronicaly to alaptop computer or to the MASS Data Link accessory.
Refer to Section 7 of the operator’s manud for further ingtruction on datalogging. Retain
the datafile disk for later usein data vaidation. Do not send it to the support laboratory.
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4.3 Flter Pack Handling

The field operator will be shipped filter packs for severd uses. These are for routine (every third
day) sampling, field blanks (sent for use on every tenth sampling day), and trip blanks (sent every

thirty sampling days).

It is highly recommended that sampling modules (i.e. filter packs) be removed from the
sampler within 48 hours after the sampling period ends. For aone-in-three day schedule this
will be necessary since the next sampling day’ sfilter packs must be ingtdled.

Once the sampled filter packs are removed from the sampler, cap both ends, place thefilter
packsin plagtic zip-lock bags, store them in the shipping container , and return them to the field
office. The sampled filter packs and paperwork must be properly packaged in a cooler,
ready for pickup by Federal Express, within 96 hours after the sampling period ends. The
support laboratory will provide specific directions for packaging and shipment and days
for shipment. Protect samples from direct sunlight and extreme heat during trangport from the
steto the fidld office; store them in a secure, air-conditioned area until just before packaging
them in the cooler.

Days of the week for shipment will be arranged in coordination with the DOPO and
laboratory. Do not ship on Fridays or the day before a holiday unless prior arrangements

are made with the DOPO and laboratory.

Routine Samples

1 At the end of sample run, remove the tubing located at the bottom of the filter pack.

2. Gently twist (Yaturn) to unlock the WINS impactor/filter assembly from the down tube

connector. Note: The filter holder isthreaded to the WINS impactor.

Holding the WINS upright in one hand, unscrew the filter pack from the WINS.

4. Cap both ends of the just-removed filter pack. Attach anew filter pack to the WINS

impactor.

Align WINS to the down tube connector and twist (1/4 turn) to lock.

Connect tubing to the bottom of the filter pack.

7. Pace each used filter pack into individud, prelabeed zip-lock style bags and place in the
cooler.

w

o o

Fidd Blank Filters

1 Field blank filters, loaded into filter packs, will be shipped from the |aboratory. They will
each have a separate CAFDF with them. They are to be used during the same time
interva as the routine sample filter packs.
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Vigt the Site a the time regularly scheduled for setting up for anew sampler run. Ingal
thefied blank filter packsin the MASS 400 and MASS 450 sampling channel locations
asindicated by the CAFDF.

After aminute or two, remove the fied blank filter packs, cap them, place each indgde a
plagtic zip-lock bag, and return them to the shipping container.

Proceed to ingall the routine sample filter packs according to schedule,
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